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REMOVAL.—The Office of the Rart- 
roap Journat, New-York Farmer, and 
Mecuanics’ Magazine, is removed to 132 
Nassau street, opposite Cuinton Hatt, and 
two doors below Beekman street. 


< Will those Editors to whom the 
Journal is sent, do me the favor to notice 
this removal, send their papers in ex- 
change, and request the friends of the Pe- 
tiodicals in the country to direct their or- 
ders to me at 132 Nassau street. 


The favor shall be reciprocated at any 
and all times, by 





} D: K. Minor. 
March 22, 1836. 








Agra Navication sy Birps.—<A. curi- 
ous article on this subject appears in the 
December No. of the Loadon Mechanics’ 
Magazine. The writer is of the opinion 
thata sort of light wicker work may be 
jrawn through the air by about 30 eagles. 
He thinks that young eagles might be train. 
ed in the same manner that poodle dogs 
and monkeys are in Naples—where he has 
seen them perform various amusing tricks. 

We agree with him that to “ realize a de- 
sideratum of this nature, it requires a per- 
sen of property, who would devote bis whole 
time (and money he might have said) to 
the pursuit; as the expense of purchasing 
and rearing up the eagles, together’ with 
able assistants, would be considerable.” 

One method proposed for the guidance of 
this team is, by means of a long pole hung 
after the fashion of a rudder before the car; 
to the end of this, a piece of meat ‘s to be 
fastened, and by varying the position of the 
pole the eagles are to be guided to one side 
or the other. Now setting aside this bird’s 
aversion to any thing but fresh prey, we 
shudder when we think of the effect of a 
mental ejaculation of those eaglets equiva- 
lent to our “ sour grapes.” 

The writer himself thinks that “ the 
subject in its childish state may appear to 
border on the ridiculous.” 

We do not mean to discourage any rea- 
scnable attempt to “ navigate the air,” but 
we do think it a fortunate circumstance 
that this gentleman is not a “man of pro- 
perty.” 





True Patriotism.—It appears from the 
Philadelphia National Gazette, that Bird 
Patterson, Esq., of Pottsville, Pa., has of- 
fered ONE THOUSAND DOLLARS A TON FOR 
TEN TONS OF GOOD IRON, SMELTED WITH 
ANTHRAGITE coaL. This gentleman seems 
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ing into play the resources of our country. 
[t is the right way. We wish him. sue- 
cess. 





Extract of a letter, dated Hudson, April 5th. 

Dear Sir,—As soon as spring opens fairly 
we shall have the whole line of our Railroad 
under contract. The whole distance from 
this to West Stockbridge is about 32 miles. 
The grading of the eastern half of the road 
is nearly complete ; that of the western half 
is light, and will be finished before another 
winter, and by the middle of June, 1837, we 
expect to see our ears freighted with marble 
to beautify your metropolis. It appears 
now well understood that the Albany Road 
will intersect ours, and that half of our Road 
will be the joint stock of the Hudson, Al. 
bany, and Troy Companies. The Westérn 
Road from Boston will soon be built, atid 
meet ours at Stockbridge. Passengers from 
New-York to Boston may then leave’New- 
York in the evening boat, reach Hadson’ by 
daylight the next morning, take the morning 
cars for the east,and be in Boston at two 
o'clock, P. M.—do the'r business, and re- 
turn the next day to New-York. 
With great respect, 

Yours, &c., 
J. W. F. 





To the Editor of the Railroad Journal: 

Str,—In Vol. v., No.7, of your valuable 
Journal, I find in the annual report. of the 
Canal Commissioners to the Legislature of 
the State of New-York, on the subject of the 
enlargement of the Erie Canal, the follow- 
ing :— With a view to the improvement of 
“the Erie Canal, the Commissioners: have 
“divided the line into four sections,” &e. 
* * “So faras the surveys made last 
“season [during only four months} have’ 
“developed the practicability of enlarging 








determined to ge to work liberally, in bring- 


“the Erie Canal; and executing = pergia- 
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. “nent work, without IALLY 
“ing the navigagion, nothing has-appeare 
ts insurmountabl 3) * * it is, however, a 
“ difficult, and, i forme respects, a fearful 
“undertaking.” To the ‘candor of the 
Board, and the pen 
ull praive is due? it is truly a fearful. an- 
dertaking ;” and how far the city of New- 
York or the West can submit to any “ ma- 
terial,” or even Limited curtailment of the 
navigation of the short period allowed us in 
this northern latitude, Ileave you and your 
readers todetermine. That practical menand 
engincers of the first order of talents are op- 
posed to the projectiof an enlargement, and 
have fearlessly pronounced a separate and 
distinet work better and cheaper, is too public 
4o be disputed. Engineers in the service of 
“he State have also said thatthey were not 
talled on for an opinion, or to estimate the 
*eost of a separate and-even parallel work to 
the Erie Canal from: the Hudson to Buffalo ; 
shat sucha work was more desirable for any 
engineer to undertake. It would certainly 
‘prevent less difliculties, and at probably not 
“a gretiter expense’ than the enlargement, 
with the benefit of two separate and distinet 
canals, to provoke competition, and can be 
executed in much less time. 


An appeal to the representatives of the 
people in relation to the enlargement of the 
Erie Caual, with the signature of Oswego, 
has been placed. inmy hands, I have read it 
»withimuch interest. lathe pen of the writer 
A think I can discover the comprehensive 
anind, ofa talented individual and old ac- 
quaintance, and I therefore extract a few re- 
marks, to draw the attention of the public, 
-and particularly the citizens. of this State, 
to the, difficulties which must present them- 
selves to the.most common, eye, as to the 
enlargement of the Evie Canal, except at an 
expenditure’ not to be justified, und which 
~would, beyond the: shadow of doubt, fur- 
nish.us with two canals to the “ Far West ;” 
and this, too, even.without “ the aid” of the 
General, Government, to make the desired 
Ship Canal around Niagara Falls. 


“The importance of making speedy and 
“ample provision for the great and rapidly in- 
creasing trade between the East and the 
West, has for some time been apparent.— 
The means proposed for the accomplishment 
of this, object have appeared to us inadequate 
aid unsuited to the purpose. * * * 
There is another very important consi- 
deration. The work must, most of it, be 
done at unfavorable seasons, and from the 
necessarily frequent interruptions, the cost 
miustbe’much greater than would naturally 
\be, anticipated... In very. many places the 
present channel must.be-abandoned, and an 
_ entirely new one constructed, and, as. the 
“work is to occupy a ‘period of 12° or 15 
years!! considerable ‘allowance must be 
enade for the increase inthe mean time of 
the nf np vd of bridges, écc., rendered neces- 
.sary by future improvements, and the great- 
eF amount of damage from the enhanced 
‘value of lands. ‘To this must be added quad- 
ruple the usual allowance for the services of 
engi “superintendence, &c., owing to 
the extraordinary length of time required in 
making the enlargement. 







T hey are (and we speak not without know- 


n that drew these remarks, |! 





in the preceding views. 


ledge,) the disinterested opinions of three- 
fourths of the ablest Engineers in the coun- 
try, men who are uncommitted on the sub- 
ject. * * * * # * 

A most important item inthe absolute 
cust of the ealargement remains to be con- 
sidered. The benefit of the enlarged canal 
cannot be fully realized, until the tnprove- 
ment is eff-cted-throughout its whole extent. 
Neither the State or the public will there- 
fore be materially benefitted by it until the 
expiration of the 12 or 15 years, when the 
work is to be completed. The interest, 
therefore, upon the one millioa of dollars, 
more or Jess, expended annually from year 
to year, for 12 or 15 years, must be estima- 
ted-in the cost, and by unitiag it with the 
other items above stated, and adding there. 
to the cost of the Erie Canal, which of 
course is merged in the enlargement, the 
total cost of the canal as enlarged, will not 
be rated by any rational, thinking man, at 
less than twenty-seven millions of dollars. 

The question may now be asked, how 
are all these difficulties to be avoided? We 
answer, by opening an entire new channel 
from the Hudson to Lake Erie, by the way 
of Lake Ontario. 

The total extent of artificial canal requir- 
ed.on this route, if the course along the 
Mohawk valley—through Lake Oneida— 
the Oneida and Oswego Rivers be adopted, 


it is $63 miles, making a difference of 213 
miles of canal. Or if the route via Syracuse 
to Oswego be taken, as is not improbable, 
since it would present the advantages of a 
towing path the whole distance, and accom. 
modate the Salt and Plaster trade, &e., a 
saving would still be made of nearly 170 
miles of artificial canal. 


is only 150 miles, while by the Erie Canal! 








the locks. The expense for repairs and 
lock tenders, and cost of the locks, would 
thereby be lessened, and much time saved 
in passing them, which, to those engaged 
in navigation, would be deemed a very im- 
portant consideration. 

. In. exhibiting thus far the comparative 
merits of a separate channel, we nave sup- 
posed that the Erie Canal would or could be 
enlarged to the size proposed according to 
the strict meaning of the term. 

We do not hesitate to express the opin. 
ion that (setting aside the idea of a sepa. 
rate Canal,) it would not be expedient to ad- 
here to or enlarge the channel of the Erie 
Canal for a very considerable portion of the 
distance. _ Independent. of the bad location 
in many points of the present Canal, arising 
from the want of that experience in the 
construction of such works which our en- 
gineers have since obtained, it is well known 
that a large Canal requires for its location 
entirely different ground from a small one. 
This. is necessary to its security and for 
other purposes. If the additional depth of 
water required to convert a four feet Canal 
into one of seven feet in depth, is, obtained 
by raising the banks, the large body of wa- 
ter composing the Canal must be sustained 
ata greater elevation, compared with the 
natural surface of the ground; if, by de- 
pressing the bottom, there results an inter- 
ference with the free passage of streams, 
and the drainage of the adjacent lands, 

Independent of this difficulty, there are 
others in the case of the Erie Canal, which 
would render an enlarge ment of its channel 
in many places improper. 

Those who are familiar with the ground 
on which it is located, and the section of 
country through which it passes, will rea- 
dily perceive the propriety of this assertion. 

From -the Hudson to Schenectady, or 
‘some other point higher up the valley of the 








The expense of opening a navigation on 


not less than eight feet, with a width of. 
surface of ninety feet, which is as small a. 
widrh as should be allowed for that depth, 
will not, by the most liberal computation, 
exceed eleven millions of dollars, to wit :—| 
5} millions from the Hudson to Utica—$3 | 
millions from Utiea to Lake Ontario—and | 
2 millions from Lake Ontario to Lake Erie, 
—around the Falls of Niagara. 


This channel may be opened within five' 
years from the period of its commencement. 
We shall, therefore, by adopting this course, | 
obtain the benefit of a much larger naviga-| 
tion in abont two thirds less time, at an 
expense not much exceeding the half of, 
what it would cost to make the proposed en- | 
largement from Albany to Buffalo. The, 
obstruction to the navigation so much dread-| 
ed will be avoided: a better and more dura- 
ble work will be obtained, as the masonry 
will be built, and embankments formed, un-!| 
der the most favorable circumstances ; and| 
when done, the State, instead of having but 
one Canal, at a cost of nearly 27 millions of | 
dollars, will have two Canals, the combined | 
cost of which will not vary much from 20, 
millions. 'The new Canal, if properly loca- 
ted, may be rendered much stra ghter than 
the’ present one, an object of importance, 
when it is considered that the boats which 
are to navigate it are to be of much larger 
dimensions, having treble or quadruble the 
tonnage of the present boats, 

The number of the locks may likewise be 
very materially reduced by increasing their 
lifts. On the Erie Canal the average lift of 
the locks is about § feet... Should this ave. 
rage’ be increased to.12 feet, or thereabouts, 
as it may be with the greatest propriety, 








one third would be saved in the number of 


Mohawk, a new channel is demanded by 


this latter route, having a depth of water '|the character of the intervening country, 


by which the crossing and recrossing of 
ithe Mohawk shall be avvided—the Canal 
straightened—and the distance materially 
jlessened.” Harveqm. 








State Froors.—The following notice 
from the London Penny Magazine, will 
probably be the means of introducing a new 
and valuable article for floors, for stores, 
factories, shops, d&cc., which possesses the 


jadvantage not only of durability, but also of 


incombustibility ; and must therefore, we 
think, come into common use. 

With a view of testing its advantages, an 
enterprising gentleman, who is an advocate 
for (not in the common acceptation of the 
term, but in reality) “ fire proof buildings,” 
has ordered several hundred tons of the 
article from England, to be Jaid in stores 
now erecting, and soon to be commenced by 
him. 


State.—Experiments have been made to 
ascertain the applicability of slate to. other 
uses than the covering of houses, The re- 
sult has been the discovery that, as a ma- 
terial for paving:the floors of warehouses, 
cellars, wash-houses, barns, &e., where 
great strength and durability are required, 
it is far superior to any other known mate- 
rial. In the extensive warehouses of the 
London Docks it has been used on a large 
scale::)Thé stones forming several of the 
old floors, having become broken and de- 
cayed, have been replaced with slate two 
inches thick ; and one wooden floor, which 
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must otherwise have been relaid, has been 
cased with slate one inch thick; and the 
whole, have been found to answer very com. 
pletely. The trucks used_in remoying the 
weaviest weights are worked with fewer 
hands, .The slabs being sawn, and cement- 
ed closely together, as they are laid down, 
unite so perfectly, that the molasses, oil, 
tyrpentine,,or other commodity which is 
spilt. upon the floor, is all. saved; and, as 
slate is non-absorbent, it is so easily clean- 
ed, and dries so, soon, that a floor upon 
which sugar in a moist condition bas been 
placed, may be made ready for the recep- 
tion of the most delicate goods in a few 
hours. Wagons or carts containing four 
or five tons of goods, pass over truck-ways 
of two-inch slate without making the slight- 
est impression. In no one instance has it 
been found that a floor made of sawn slate 
has. given,way ; in point of durability, there- 
fore, it may be considered superior to every 
other commodity applied tosuch uses. The 
consequences of this discovery have been, 
that full employment is found in the quar- 
ries which prodice the best descriptions of 
slates, and that additional employment has 
been given to the British shipping engaged 
in the cvasting trade.—[From a Correspon- 
dent.] | 
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RAILROAD AND CANAL 
INTELLIGENCE. 








MASSACHUSETTS. 





The bill authorizing the Treasurer of the 
Commonwealth to subscribe one million o!| 
dollars to the Wesrann Rattroap has pass- 
ed one branch of the Legislature, by a vote} 
so strong, as to leave no doubt as to its final | 
success. 

This Company has a charter for a road 
from Worcester to .West Stockbridge, — 
forming a most important link in the chain 
of communication between Albany and 
Boston. 


NEW-YORK. 

A large meeting held at Delhi, has pass. 
ed a series of resolutions, urging the imme- 
diate advancement of the Erie Railroad, 
and requesting the Senator of the district 
to vote for the bill. 


MARYLAND, 

The difficulties in the location of the 
Baltimore and Port Deposite Railroad have 
been removed at last by the Legislature. 
The ‘question was, as to the right of the 
Company to select a certain route—con- 
trary to the wishes, it appears, of the in- 
habitants, No suspension of the operations 
has taken place, and it is thought that the 
work will be completed sooner than was 
originally contemplated. 


Maryland Internal Improvement Bill. ~ 
This bill, providing ten millions for the im- 
provement in the State, has been referred 
to the next General Assembly, much to the 
sorrow of the good Baltimoreans. 


PENNSYLVANIA. 
The canal navigation has opened, with 
unusual spirit, it is said. 


VIRGINIA. 






the Winchester road; the followi 
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ng is from 
the Republican: 

{cG* Our town begins to show the good 
effects of the railroad already, “All seem 
to be on the look out for‘happier and fine: 
prospects. Our depot presents quite a bu- 
siness appeurafice: goods for afl quarters 
are daily arriving there, and any of our 
country friends who have idle wagons, 
would find plenty of employment, and am. 
ple remuneration, if they should be inclined 
to make a trip to Wheeling—3 per hun- 
dred is now paid for transportation from 
Winchester to Wheeling. 

So great was the accumulation of pro- 
duce uvon this road, that the motive power 
of the Company was found inadequate. 

The Baltimore and Ohio Company very 
promptly sent them assistance in the shape 
of a locomotive. 


SOUTH CAROLINA. 

This State having appropriated $10,000 to 
the survey of the Cincinnati and Charles- 
ton Railroad, has also appointed Com- 
missioners to advance the measure. It is 
understood that several of the United 
States Engineers have volunteered their ser- 
vices, and that the Secretary of War will 
suffer all such as can be spared to report 
themselves to the Commissioners for ser- 
vice. 

The members of the Kentucky Legisla- 
ture have held a meeting, and appointed 
delegates to the Conventioa at Knoxville, 
to be held next 4th of July. 


MISSISSIPPI. 


Jackson and Brandon Railroad. — Books 
were opened on the 2d instant, in Jackson 
and Brandon, for subscription of steck in 
this company. .One thousand shares, of 
$100 each, were allotted to the people of 
Rankin county, which were taken. before 
night on the first day. ‘This really looks 
like ** going ahead.” 





Sream-PLoven.—At a meeting of the 
Grantham Agricultural Association, Mr. 
Hanley stated that he hadseenasteam-plough 
at work in Lancashire, which did its work 
remarkably well, and turned up an acre of 
wet land, at a depth of nine inches, in 1 hour 
and 50 minutes.~-[ London Mechanics’ Mag.] 





CrenrrirucaL Force.—At Little Green 
Logwood mill, Middieton, near Manchester, 
occupied by Mr. George Wolstencroft, there 
is a grindstone used for grinding the rasping 
knives for cutting logwood, upwards of 15 
feet in circumference, and 11 inches and 
upwards thick. On the 24th ult,as Mr. 
John Wolstencroft, the son of the occupier, 
and another young man, were grinding the 
knives at the stone, the young man had 
screwed the machine in which the knife is 
held for grinding, rather too tight; this be- 
ing observed by Mr. Jolin, who also saw 
that the stone was revolving at a‘tremen- 
dous speed, he desired the young man to by 


eautious. No sooner had the words drop-|) 


ped from his lips, than the stone broke in 
several pieces, one of which, weighing not 


less than 6 or7 cwt., forced its way through I 
a walla brick and a half thick, and drove a} 


large quantity of the bricks upwards of 20 
yards from the. wall.—{A similar aecident 
occurred some years ago. See Vol. xviii. 








Great rejoicing attended the‘ opening of 


p- 32.]—| London ‘Mechanics’ Magazine.] 
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noap.—We published, in ‘ol 
count of the organization of this, TY », 
and intended to have called the attention, of 
our readers to the subject). — ev oes Jl 
We republish it at the request of a frietid; 
aud are gratified to be able to learn that they 
have engaged Walter Gwynn, Esq,,23 Chief 
Engineer, and that it is the intention.of the 
Conipany to proseeute the work ‘with ‘én- 
ergy. sia f aa - 
WILMINGTON AND RALEIGH. RAILROAD, ) 
Meeting of Stockholders. 4 
Pursuant to public notice, the Stoékhold: 
ers in the Wilmington and Raleigh Rail- 
road, met at the Court House in Wilming- 
ton, N. C., on the 14th March, 1836, and 
were organized by the appointment of 
Wm. D. Mosely, Bsq., as Chairman, and 
Gen. James Owen as Secretary. ~~ 
After the objects of the meeting were 
explained, the fcllowing proceedings took 
lace. 
F On motion, Resolved, That Gen. Ev B. 
Dedley, Gen. Alex’r Mac Rae, and James 
S. Green, Esq., be a committee to examine 
such proxies as may be presented: - This 
committee reported that 1296 shates ‘are 
represented by proxy * and ~3360 by indi? 
vidual stockholders. = 
Resolved, That the salary of the Presi- 
dent of this Company be fixed at $2000 
per annum. 
Resolved, That the offices of Secretary 
and ‘Treasurer be filled by the’same person, 
during the present year, at a salary of $1000 
per annun. ra 
Mr. Lazarus, Chairman of the Cor mis- 
sioners, submitted their report, which was 
accepted. aol 
The meeting proceeded to elect a Presi, 
dent and ten Directors. A ballot being had, 
Gen. E. B. Dudley ,was elected President, 
and Andrew Joyner, W. D. Mosely, James 
S. Battle, A. Lazarus, A. Anderson,’ Wit. 
B. Meares, P. K. Dickinson, James Owen; 
R. H. Cowan, and Thomas H. Wright, 
Directors. Pa eS) 
Whereas, . subscriptions , to. the, capital 
stock of this road have been,made alo 
the cont mplated route, as well as‘a Wit 
mington—therefore, . : 
Resolved, That the President and Di- 
rectors be authorised to have the road com- 
menced both at Wilmington and Halifax, 
due regard being had to ‘the’ amoant ‘sub- 
scribed north -and- south, of Contentnea 
creek ; and that the President and Directors 
be instructed to commence the work with 
as little delay'as possible. : 
Resolved, That the President and Diree- 
tors be hereby directed to cause the road to 
be located on the most eligible route from 
this place to Halifax. : : 
Resolved, That a general meeting of the 
stockholders shall be held in this place a 
the first Monday in November next, ant 
thereafter, annually, on the first Monday in 
May. _ = 


Adjourned to 10 o’clock to-morrow. = 


‘Turspay, March 15.” 

Stockholders met at the Town Hall.” “ 
Resolved; That the President and “Di- 
rectots be authorised to’re-apen the bodks 
of subscription, at such times and places as 


The proxie3 were,, Hons W; . Mosely, 
coustitay tha Lenoir stock; Rober Somme, Ean, 
t, of Nashiville, the Nash and 
one ag and / 





4. 


& 








Norfulk ‘do. ; Gen. 
Pr. 3 
‘lets Man 


ecombe: ‘do. 3 ; 
» the 
i al 





q ’ ; 








“they ma deem expedient, and under the 
payday Femi of Commissionérs, to be 








appointed by them, for au’ amount of stock 
not'exeveding 2,000 shares. 

Resolved, That a Scommin inten of thre be 
appointed by. the Chair, to draft and pre- 
fon ny estiieral ion of the Stockhold- 
ers, at their next general meeting, a code of 
Bye-Liiws for the regalatiun aud goverh- 
ment of the Company. 

Whereupon, W, B. Meares, A. Lazarus, 
and A. Anderson, were appointed said Com- 
mittee. 

On motion of Gen. Blount, 

Resolved, That the Eagineer be instruct- 
ed to examiae a route. touching at or near 
the town of Waynesborough, on Neuse 
River, and thence at or near Rocky Mount, 
the great Falls of ‘Tar River, aod report 
thereon to the President and Directors— 

‘this resolution amended on motion of 

en. A. Mac Raej]—and also by Duplin 
Courthouse, Rockford on Neuse, and Tar- 
borough, and such other routes as may be 
suggested or approved by the President and 
Directors. 

Resolved, That the thanks of the Stock- 
holders be tendered to the Chairman o! 
the Commissioners, and the Chairman and 
Secretary of this meeting, fur the zeal- 
ous and able discharge of their respective 
duties. 

The meeting adjourned, to meet in this 
place on the first Monday in November 
next. 

W. D. Mosexry, Chairman. 

James Owen, Secretary. 





Immediately after the adjournment of 
the meeting of Stockholders, the Directors 


met, and appointed Gen. Avexanper Mac 


at Superintendent of the Railroad, and 
James S. Green, Esq., as Secretary and 
Treasurer. They also instracted their Pre- 
sident to,engage the services of Watrer 
Gwywn, Esq., as their Principal Engineer ; 
and in pursuance of authority given by 
the Stockholders, have determined forth- 
with to re-open books of subscription for 
an amount not exceeding 2,000 shares. 


~The services of Major Gwynn have beec 
engaged, and the survey will be commenced 
immediately. 





COPY OF A LETTER FROM BENJAMIN CIi:AM- 
BERLAIN, FIRST JUDGE OF CATTARAUGUS 
CCUNTY, TG THE HON. E. MACK, CHAIR- 
MAN OF THE RAILROAD COMMITTEE OF 
THE SENATE OF NEW-YORK. 


Albany, March 16, 1836. 

Dear Sir,—la compliance with your re- 
quest, that J should state the facts within 
my knowledge, relative to the navigation 
of the Alleghany river, and the lumber pro 
ducts in its vicinity, I beg leave to inform 
you that | removed into the present county 
Ma Caitaraugus, about twenty eight years 
‘ago, being at that time seventeen years of 
tage, Where I have ever since resided, and 
during the whole of the time within three 
miles of the riyer in question, My busi- 
bess has been that of rafiing lumber down 
tha, stream, which | have deseended every 
year during that period, at least once a 
year-~and ion some years four or five 
times. 

From the knowledge thus’ acquired, I 
am enabled to state, that the navigation of 
the. river always remains open in the fall. 
until late in Deeember, and frequently into 
January. It was not closed the present 
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year until after the 20th of the latter 
month, In the spring it 1s also most inva- 
riably clear of ive by the 1st of March, and 
svinetimes earlier; and I never knew it to 
be later than the 10ih of March. I was on 
iis banks on the fifth day of the presen 
month, aud the ice then was out of the 
river, and the navigation open and uniuter- 
rupted, 

‘The stream, leading into the Ohio, furms 
the only direct communication between 
this State.and the valley of the Mississippi; 
and several years ago, it used to form one 
of the principal channels through which 
the emigration to the far west was con- 
ducted. Emigrants were in the habit, un- 
til diverted by the opening of the Erie canal 
and by other channels through Pennsyl- 
vania, of embarking at Olean, in our county, 
and I have known from four to five hun- 
dred arks to leave that place in a single 
season. An ark built water tight, and se. 
curely covered, so as to carry filty tons of 
merchandise, can be built for fifty-five dol-| 
iars. Its draft of water will not exceed 16) 
inches, and there is hardly any season of| 
the year in which there is not that depth} 
uf water in the river, all the way from, 
Olean to Pitsburg. In order to raft jumber| 
to advantage, a greater depth of water, say | 
from two to three feet, is requisite 3 and this| 
will explain why the running of lumber in| 
rafts is frequently delayed for a week or a| 
fortnight after the river is clear of ice in the! 
spring, and sufficiently deep for arks carry-| 
ing merchandise. I have never during the, 
last twenty-eight years, known the river to! 
fail to be navigable during the moath of] 

| 





March, both for arks and rafts. The chan- 
nel of the river is free from rocks or other; 
obstructions. The bed of the stream con-! 
sists of gravel or rounded pebbles, render- | 
ing its descending navigation usually se-' 
cure, and much superior in that respect to| 
the Susquehannah, and even to the Ohio: 
itself below Pittsburg. 


The width of the river at Olean is about. 
20 rods; at the State line, betwen 30 and 40 
rods; at Warren, (18 miles below the State: 
line, and where it receives an important, 
branch from the outlet of the Chautauque| 
lake,) between 40 and 50 rods; and at. 
Pittsburg, upwards of 100 rods. At an eve-| 
rage state of the water, the current flows at 
the rate of 5 miles an hour, but at its low! 
stages, not more than 3andan half. From, 
the State line to Pittsburg, the distance by! 
the river is 192 miles, and from Olean 42 
miles further. Ina fair state of water, arks| 
can be run from Olean to Pittsburg in less) 
than three days, and in any stage when the, 
river is navigable, in 5days. ‘The ark is | 
worth, at Pittsburg, as much as it costs at 
Olean, and if desired, it could continue: 
down the Ohio with its load of merchan-! 
dise, to Cincinnati or Louisville. It would! 
reach Cincinnati from Pittsburg, in the) 
spring, in 5 or 6 days. The expense of; 
running merchandise on arksas above men-| 
tioned, from Olean to Pittsburg, will not) 
exceed 15 cents, and probably not over 12} 
cents per 100 pounds. | 

Steamboats have occasionally ascended 
the river as far as Warren, and upon one 
oceasion as high as Olean. 


In respect to the price of lumber lands in 
the vicinity of the river, I have to state that 
the average quantity produced upon them 
will not vary much from 15,000 feet of 
boards to the acre; though I have known a 
single acre to yield from 50 to 70,000 feet. 
There cannot be less than 500,000 acres of 
land. thus covered within 30 miles of the 
‘route of the-New-York and Erie Railroud. 








fine quality. From my personal knowled 
of the quantities sawed at the different mills 
in the vicinity, I estimate the amount anna- 
ally exported down the river to be trom 150 
to 200,000 feet. Of that amount at least 
one fifth is what is termed “ pannel stuff,” 
worth at Olean, in average years, $7 per 
thousand ; at Cincinnati, from 12 to 14 dol- 
lars, and in the city of New-York (as I ani’ 
informed) from 23 to 36 dollars per thou- 
sand. The streams of our county afford 
hydraulic power sufficient te manufiucture 
more than double the amount of lumber 
now sent to market. 

In conclusion I beg leave to add, that very 
little, indeed scarcely any, of the lands of 
Cattaraugus or Alleghany counties can pro- 
perly be denominated wasteland. Although 
our inhabitants have been principally en- 
gaged in the manufacture and export of lum- 
ber, the soil of a great part of their lands is 
capable, with proper cultivation, of produc- 
ing good wheat, and it presents capabilities 
for grazing not surpassed by any part of the 
State. We are, nevertheless, laboring un- 
der great disadvantages for want of the 
means of cheap transportation. The wag- 
oning of our salt and plaster, which we 
are compelled todraw from Buffalo and Ba- 
tavia, distances of 60 and 70 miles, costs as 
much as the salt and plaster themselves, and 
yet you will perceive that the population of 
our county, which in 1825 amonnted to only 
8.643 inhabitants, had increased in 1830 to 
16,726, and, according to the census of 1825, 
just returned, has reached to 24,986. 

Iam respectfully yours, 
B. CHAMBERLAIN. 
Hon. Esenrzer Mack, Chi'n 


Railroad Committee of the 
Senate of New-York. 





REPORT OF THE CANAL BOARD, UNDER THE 
ACT PASSED MAY 1], 1835, IN RELATION 
TO THE ENLARGEMENT OF THE ERIE 
CANAL. 

Continued from our last. 


The necessity of adding to the c.pacity 
of the Erie Canal, has for several years 


||been apparent; and so forcibly was this 


matter impressed on the Legislature of 
1834, that an act was passed authorizing 
the construction of an additional set of lift 
locks from Albany to Syracuse. 

An additional set of locks would increase 
the capacity of the Erie Canal about 80 per 
cent., and might prolong the absolute ne- 
cessity of enlarging the Canal a few years. 
But when the circumstances under which 
the enlargement must be made are properly 
considered, it will readily be seen that seve- 
ral years must necessarily be occupied in 
the execution of the work. Hitherto the 
business on the Canal has exceeded the 
public expectation. If we take into view 
the unparalleled fertility and increasing pro- 
ductiveness of that immense country, the 
commercial intercourse of which with the 
Atlantic must be carried on by the Erie 
Canal, it is not difficult to imagine a constant 
and rapid augmentation of business, and it 
is more than probable that the improvement 
in question will: be required as soon as its 
execution can be accomplished on the pre- 
sent plan of operations. 

Another important consideration which 
is entitled to great weight, in determining 








Of this lumber an unusual proportion is of 


the question of time, within which the im- 
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provement of the Canal should take place, 
is, that a large Canal is not only desirable 
and beneficial, in reference to the amount 
of tonnage which may be carried upon it, 
but because it materially Jessens the ex- 
pense of transportation. This circumstance 
exerts an important influence in increasing 
the amount of tonnage on a Canal. It 
creates an accession of business, and con- 
sequently enlarges its usefulness to the 
country through which it passes, in the 
transportation of coarser and cheaper arti-' 
cles, and extends the business in a relative 
proportion over a larger district.” 

The enlargement of the Canal and locks) 
to the proposed dimensions will lessen the| 
expense of transportation, exclusive of toll, | 
about 50 per cent. This difference applied 
to the business of the past year, assuming 
the aggregate expense of transportation to be | 
20 per cent. greater than the gross amount! 
of tolls, (which is believed to be a low esti-| 
mate,) would be a saving of $526,007 81, 
and in ten years, calculating the same rate) 
of increase to the tolls that has taken place’ 
in the past ten years, it would amount to: 
$12,793,221 30. | 

The enlargement of the Cana! is intimate-| 
ly and necessarily connected with the utility! 
of a double set of lift locks, and hence the' 
propriety of commencing the work as soon. 
soon as practicable, and of prosecuting it; 
with as much diligence as the funds appro-' 
priated to this object will admit. | 

The funds at the disposal of the Canal 
Commissioners for the purposes of the law) 
under which they are now acting, will be} 
too limited to justify a commencement of | 
the work on every part of the line, and as| 
speedy a prosecution to its completion as: 
an unlimited appropriation would admit. It) 
is therefore deemed advisable to confine the: 
operations to the line between Albany and. 
Syracuse, until such time as the funds will 
justify a beginning on the other parts of it, 
without interfering with the speedy comple- 
tion of the work on the line above referred to. 

This arrangement will render available 
the advantages of the enlarged Canal before 
the whole is completed, as it would no doubt | 
be a saving in the expense of transportation’ 
to tranship the cargo in most cases from the 
small to the large boats. 

The proposed width of lock will permit! 
the convenient passage of boats 17 feet! 
wide, and a little exceeds the transverse | 
ratio of boat and Canal most favorable to the, 
power of traction, but is about six feet nar- 
rower than would correspond with the pro-, 
portion which the present locks bear to the 
Canal. 


It is stated that the locks on the present 
Canal to conform to the rules governing the 
“economy of traction,” should be a little 
less than 10 feet wide, and the cargo but 
32 tons; whereas, 45 or 50 are sometimes 
to be advised.on the score of economy. 








It should, however, be borne in mind, 
that on a Canal as large as the one pro- 
posed, where the business is such as to re- 
quire the frequent meeting and passing of 
‘boats, and sometimes three abreast, there 
is.@ much greater necessity of restricting 
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the width of boats to proper limits than now 
exists.on the Erie Canal. . It is quite ap 

parent that the boats are now too wide for 
the present Canal. Boats are constantly 
coming in contact with each other, or are 
driven against the towing-path by the pass- 
ing boat. Much injury to boats, and some 
interruptions to the navigation, are occasion- 
ed by this circumstance. This difficulty 
should be obviated on the enlarged Canal, 
as the injury would be more extensive by 
reason of the greater magnitude and weight 
of the boats. 

At a meeting of the Canal Board on the 
23d of November last, the Canal Commis- 
sioners submitted the report of Nathan S. 
Roberts, John B. Jervis, and Holmes 
Hutchinson, who had made the necessary 
examinations in reference to the most fa- 
vorable location for a new aqueduct over 
the Genesee river at Rochester, and also 
for a suitable location for a new weigh-lock. 
Their report is herewith submitted. 

In the fall of 1834, the Canal Commis- 
sioners had adopted a plan for constructing 
a new aqueduct on the present location, by 
turning new arches under the old ones, aad 
extending them a sufficient distance above 
and belww the present aqueduct, to obtain 
36 feet of water-way and new parapet walls. 
The aqueduct was designed for five feet 
depth of water. 


With the proposed enlargement of the 
Canal, the present location of the aqueduct 
in several respects would be objectionable. 
The short curve in the Canal at the east end 


boats inconvenient. This objection would 
be much more formidable for large boats. 
The width of the water-way in the aqueduct 
could not be increased without material in- 
jury to the extensive flouring mills of Harvy 
Ely, on the east side of the river, of Thomas 
Kempshall, on the west side, and the re- 
moval of the flouring mill lately owned by 
Benjamin Campbell, on the south side of 
the aqueduct. , 

By referring to the report of the Fn- 
gineers, it will be seen that lines for two lo- 
cations have been surveyed: the one com- 
mences 200 feet, and the other 300 feet 
ahove the present aqueduct, on the east side 
of the river, and both connect with the 
Erie Cena! at the same point en Exchange- 
street, on the west side of the river. The 
first line above the aqueduct has been 
adopted. On this location the curve in the 
Canal at the cast end of the acqueduct will 
be much improved. An entire new work 
will be constructed, better in its appearance, 
and probably more permanent than the 
work contemplated on the present location 
The width of the water-way will be increased 
to 45 feet, and the new line admits of the 
location of a weigh-lock parallel with the 
Canal, anda collector’s and inspector’s of- 
fice adjoining it on the west side of the river. 

The present Jocation of the nine locks 
above the junction, has not left sufficient 
pound reaches between them for the con- 
venience of navigation. To lengthen and 
double these locks, will increase this incon- 
venience. To obviate this objection, the 
Canal Commissioners directed a survey, 





for the purpose of ascertaining the pratice- 
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bility and expense of changing the presnet 
aa” The Saver shows that a new line 
may be lo¢ated, coramencing below the 
junction, and connecting again with the pre 
sent line a short distance above the Nine 
Locks. By this location, the hfts are dif- 
ferently arranged, and one lock is ‘dispensed 
with. On this line, the work could pet 
formed without interfermg with the present 
line. 

The surveys which have been made indi- 
cate that several important deviations’ may 
be made from the present line of the Erie 
Canal, to wit: a continuation of the:new 
linc, whith bas been mentioned, diverging 
from the present line below the junction, to 
the head of the four locks above the Cohoes 


" Falls, and from thence, on the south ‘side 


of the Mohawk River, to its intersection with 
the present line above the upper aqueduct ; 
from four miles above to one mile below the 





of the aqueduct, renders the passage of 





Schoharie Creek; a new line passing through 
\the village of Rome; an extension of ‘the 
Geddes level to the level west of the'village 
of Jordan, by which the Jordan sunimit 
would be avoided ; a new line from the lock 
west of Port Byron to Montezuma, witha 
view of taking a feeder from the Owasco 
Creek, below the flouring mill of Beach & 
Co.; and a new line east of Rochester, in 
order to avoid a great bend in the Canal at 
Brighton. 

The examinations which have been made’ _ 
are not sufficiently matured to enable the 
Canal Board to determine the question af- 
'fecting the alterations ; but they may result 
\in the opinion that the public interest re- 
quires them to be made. If so, the altera- 
tions on the eastern section must be made 
next season, in order that the new locks 
may be put under contract. It will beseen 
that if these alterations are made, a new Ca- 
nal, on the enlarged plan, must be construct- 
ed simultaneously with the locks. 

In connexion with the changes which are 
indispensable to the enlargement of the 
Frie Canal, according to the proposed plan, 
the Canal Beard are deeply impressed with 
the importance of making such other im 
provements essential to its usefulness, as 
shall be commensurate with the means and 
interest of the State, and the character of 
the most important artificial communication 
in the world. 

The Canal Board, however, duly appre- 
ciate the propriety of making vo deviations 
from the present line, that are not clearly 
sanctioned by considerations of public utili- 
ty. Investments and various improvements 
have no doubt been made on many parts of 
the present line, under the expectation of its 
continuance ; and although this circum- 
stance should not be permitted to operate 
against the interest of the public, it is enti- 
tled to a respectful consideration. 

Dated, Albany, January 23d, 1836. 

S. Van Renssetarr, 
Wma. C, Bouck, . 
Jonas Ear xt, Junior, 
Joun Bowman, 
Joun Tracy, 
A. C. Frace, 
Joun A. Dix, 
A. Kevser, 








Wirtran Camrnern, 
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- Onthe Great. Wes estern, tlway Bill. 
/ / Sd.of August, 1835... 
ib 3% “(Continued from page 59.) . 


|. { The. witness is referred to. two sections 
on the table.] 

») Were these. prepared by vou?—Yes. I 
was asked whether the summit level of the 

line had any necessary connexion with the 
power necessary to work it, and I drew these 
specimens, to show. that there might be two 
lines, one: of, which has,avery high sum- 
mit,.and ‘the other a very low one, and yet 
which require the,same total power to work 
them.. \ 

'Justiproduce them, and explain, them ?— 
If you. suppose this section, No. 1, torepre 
sent two roads, one. of them ponaisting of 
ene continuous slope rising 1 in 300, and 
then one descending slope of 1 in 300, and 
then ‘another, with the same termini, consist- 
ing, of six short ascending slopes of 1 in 800 
interrupted by six.descending slopes of 1 in 
300,;—I take 1. in 300,as an example mere- 
ly,+-the_,power necessary. to work these 
would be precisely the.same. ~ 

“Accordmg to the plan you now hold in 
your hand, though the lower line, the darker 
line; attains so much lower a summit level 
than the lighter line. the same power is _re- 
quired to surmount the one as the other ?— 
Yes; the.one.is a, succession of summits, 
and the. other. one only ; and to compare 
these it would be necessary to bring all the 
ascending slopes to one end, and all the de- 
seending to the other, and en comparing 
you would then find.them the same. 

Dees. not it follow, then, as an inevitable 

econelusion, that the mere summit level of 
two sections does not. of itself afford any 
thing like a conclusive estimate of the power 
necessary to surmount that summit level ? 
Certainly not. 
» JA planwhichshall showtwo summit levels, 
one twice as. high as the. others, may not 
give any thing like a fair estimate of the 
power required, to surmount the two ?—You 
must not judge by the summit level—very 
little depends upon that. 

Is it not obvious that.a much higher sum- 
mit level may be obtained by less power than 
a lower summit level, if, in attaming the 
lower,summit level, you have more objec- 
tionable inclinations !—Yes, every thing de- 
pends upon the graduation. 

(So that if power be lost on the lower more 
than the higher summit level, the. mere sur- 
face would be calculated much to mislead ? 
~rIt would, not .mislead.scientific men or 


ineers, 
~— to mislead, a.,common spectator ?— 

Yes, people not acquainted with the subject. 

In the section you have exhibited, No. 1 
you say the same power would be required 
for the two lines (—Yes. 

You have’ guiothet ‘marked 2?—Yes ; in 
wae lower would require the greater 

fer. 


P That ig, the’ ‘flew atid darker section! 


would require & higher power than the up- 
per !—Yes'; hie slopes are more steep. 

Yet they bo “start at the same point !— 
Yes; and one'is't higher summit level than 
the othe”? ” 
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“And the stm of the ascents upon the un- 
|| dulating line on the last plan are greater than 
the sum of the ascents on the other ?—That 
is not necessarily a test. 

Is it not the case with’ this section ?—It 
may be so; I have not measured it; thatis 
not the test. 

Explain how it is that less power is re- 
quired to attain the higher summit !—If you 
add together all the perpendicular heights 
that the load has to be lifted in ascending, 
and then subduct from it all that falls upon 
anacclivity which is not more steep than 1 
in 250, you will then get a number of per- 
pendicular feet which the power is to over- 
come ;. but, in addition to.that, it will be ne- 
cessary totake those descending slopes which 
are more steep than 1 in 250, ‘and allow for 
them as giving back so much power as they 
would give back ifthey were only 1 in 250, 
and then you get the number of perpendicu- 
lar feet that the power is to overcome. The 
loss arising from steep slopes. consists in 
this, that any descending plane more steep|| 
than 1 in 250, will only g give back as much 
power as it would give back if it was 1 in 
250; the consequence is, there is a number 
of perpendicular feet lost wherever there is 
a steeper incline than1in 250. © 

One in 250 is the point of rest ?—That is 
the angle of repose. 

Witness handed in the following paper :~— 


* Calculation of the Amount of Mechanical 
Power necessary to draw a Ton from Lon- 
don to Bath, and from Buth to London, on 
the Great Western and Basing Lines, the 
Power being expressed in the equivalent 
Number of Pounds raised Three Feet high. 


“% GREAT WESTERN RAILWAY. 


* London to Bath. 


Feet. 
Sum ofall tle rises. 3. 5.5. ie deeie cess cee 383 
Sum ofvall the fails, nut exceeding J in 250... .243 











140 
Fall at Box-hill, estimated at 1 in 250.... . 51°98 
To be overcome by power.........6 cceseees 83°02 
Yards. 
Distance from London to Bath............. 192,588 


Friction at 9Ibs. per ton in Crete raised 1 y'd. 1,733,292 
Power to-raise | ton 83:02 feet.. owe eye 65,722 
Resistance from London to Bath in ape 
puinwa s] cpmredi ccs. fects ok St. 6 Sete 


* Bath to London. 


1,799,014 


Feet, 














27°5 
Effective fall of Euston-square incline........ 15:91 
11°59 
j Yards. 
Friction at 9 lbs, per ton in poundsraised 1 y'd .1,733,292 
Power to raise 1] ton 11:59 ., beelepy tte te 8,654 
~ 'Total-resistance from Bath to London in 
pounds raised | yard.......:...+00- 1,741,946 
*Bastnc Line—London to Bath. 
Feet 
SRO GR CNG FINON BS sinc eiclocin.c coesevee ss 
Sum of all the falls, not-éxeeeding 1 in 0/250 PRR 181 
. 299 
Effeétive fall of slope 1 in 202..... Pants vaaete’s 141:6 
To be overcome by power oo F 157-4 
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Friction at Tbs. per ton in ponds raised 1 y’d . 1,686, 564 
Power to'raise1 von 157°4 feet........ 4 Sewas 17, 525, 
Total resistance frem London to Bath in 
pounds raised I yard... ..s.s...006. 1,804,089 
“ Bath to London. 
Feet. 
ONS OE WR PANO Geo occ kobe catocecpecteceeend 355 
Sum of the falls... 00. cece ce eee cece deo eed J 480 
Total effactive.falll .oxios's+ hep oee mamesere 125 
2. Yards. 
Friction at 9 Ibs. per ton in pounds raised 1 
td Wahh, bois 2 8s ned bes dieacemerentie 1,686,564 
Effective aid derived from fall of 125 feet.. 93,333 
Total resistance from London to Bath in 
pounds raised ] yard.........+++ee. 1,593,231 





Myr. Talbot.—Is that taking all the slopes 
upon our line?—Yes; including Euston- 
square and the Box-plane. 

Mv. Joy.—lf it hasbeen stated in evi- 
dence by Mr. Locke, that there are fewer 
accidents on the descending slope upon the 
| Manchester and Liverpool Railway than 
‘upon other parts of the line, would not that 
answer—I do not mean intentionally—be 





the line is about thirty-onc miles, whereas 
the length of the incline is only about a mile 
and a half?—The fact that there are more 
accidents on that slope than on any other 
portion of the line of equal length, is noto- 
rious. 

You cannot fairly compare that plane 
with the whole line ?—You cannot compare 
that one mile and a half with the twenty-eight 
miles. 

Mr. Joy.—Have you some other tables 
marked 4, 5, 6, and 7, which you have 
prepared ?—Yes; I wished to verify the 
result of the calculation, as it would be satis- 
factory to make them prove themselves, 
by making a calculation of the same thing, 
by two different processes and formulaxies, 
so that it should be seen, that it was not 
only .arithmetically right, but right upon 
principle ; and I have proceeded to obtain 
the total mechanical power necessary to 
work the lines by both methods ;_ the results 
coincide so nearly as to perfectly verify each 
other. 

[The witness delivered in the tables re- 
ferred to. ] 

Are these tables illustrative of the speed? 
—These tables include the speed which the 
road would. be. traversed with, subject to 
two different conditions: one, that the max- 
imum speed is limited to thirty miles, and 
the other to forty miles an hour: they also 
state the length of line in yards, and the me- 
chanical power necessary to overcome every 
slope. 

On each line ?—Yes, expressed in pounds 
weight raised .a yard high;. they also ex- 
press the resistance in pounds per ton 
every slope, from one end to the other. 

Backwards and. forwards _—Ycs. 

What are the termini ?—Euston-square 
and Bath. 

Not Bristol in either case 1—No. ° 

Mr. Joy.— Taking the speed inthe ‘first 
instance, ‘as ‘not! exceeding thirty miles an 
hour for the ‘maximum, what time ‘would’ be 








|jconsumed ‘tpon the Gréat Western’ from 


Distanee from! pie Fe; to Bath in yards,,4.. 187,396, _ 





fallacious in this respect, that the length of 
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London to Bath %—¥From London to Bath | 
on the Great Western would take, on that 
supposition of thirty miles an hour, four 
hours fifty-five minutes twenty-three se- 
conds ; on the Basing line, four hours fifty~ 
nine minutes and fifty-seven seconds ; and 
from Bath to London on the Great Western 
it would take four hours fifty-four minutes’ 
forty-four seconds, and on the Basing line! 
four hours forty-three minutes forty seconds; | 
and then both ways, backwards and for-! 
wards, on the Great Western it would take | 
nine hours fifty minutes and seven seconds, | 
and on the Basing, both ways, nine hours: 
forty-three minutesand thirty-sevenseconds ; 
the difference in favor of the Basing line, six 
minutes and thirty seconds. ‘Thisis on the| 
supposition that the plane is 1 in 202. 

Have you got the difference, if it was cal- 
culated at 1 in 250 ?—No, I have not. 

With a speed not exceeding forty miles’ 
from London to Bath?—Four hours forty-| 
four minutes and forty-four seconds on the| 
Great Western, and on the Basing four 
hours forty-nine minutes and forty-seven 
seconds. 

Bath to London?—Four hours forty mi-| 
nutes and twenty-one seconds. 

Basing ?—Four hours twenty-eight mi- 
nutes and thirty-six seconds. 

London to Bath and Bath to London, the | 
Great Western !—Nine hours twenty-five} 
minutes and five seconds; and on the Ba-| 
sing, nine hours eighteen minutes and, 
twenty-three seconds ; the difference in fa-| 
vor of the Basing, six minutes and forty-two 
seconds. | 

What rate do you assume on the level 2) 
—Twenty-five miles an hour. 

Is that for the forty ?—For both. 

Have you got any other tables?—Yes. | 

Do they relate to another point of your ex-' 
amination ?—A comparative view of the two, 
lines with respect to their average power and, 
their greatest resistance: the results are 
here brought together. 

The results of the cther tables are brought: 
together 1_—Yes. 

The witness delivers in the following pa-, 
pers :— 














| 


Comparative View of the Great Western and 
. . | 
Basing Lines. 


G. Western. Basing. 





Total mechanical power necessa- 
ry to work the line both ways, 
calculated by estimating the re- 
sistanc? upon each successive 
slope from the table of gra- 
dients, expressed in pounds 
weight, lified three feet high -3,540,965 3,397,316 

D ff-rence of total mechan- | 
ical power in favorof the 
Basing line - - -'-+ ...... 

Total mechanical power necessa- 
try_to work the line both ways, 
calculated by allowing nine 
pounds per ton for friction 
throughout the whole distance, 
ai.d then estimating the power 
necessary to lift the load through 
the sum of all the rises, and the 
quantity of this power restored 
by the sum of all the falls - -3,540,960 3,397,320, 

Difference in favor of the | 
Basing line- - - - - **rt+s 143,640} 

Total length of the line in yards 192,538 | 187,4°6, 
Difference in favor of the 
Basing line- - - - = ...:.. 5,192) 

Average resistance of the line, 
worked. both ways, in pounds 

pet'ton Se ISTO 9°0645. 


143;649 





ADVOCATE OF INTE! 
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'|gradient of 1 in 202 on the Basing line to 
'}1 in 250. This will alter several parts of 


Dierence in favor of the 
Basing line - .-) =) *..>,..+ + 071234 
Maximum resistance on ascend- ; 
ing slopes from London to Bath 
in pounds per ton.-|.- ++) 7; , 35°05 17 
Diff-:ence in favor of the 
Basing line- +) 2-5 eee. 17-09 
Maximum resistance on ascend- 
ing slopes from Bath to London 





ia pounds perton - - + °- - 29°93 20-09 
Difference in favor of the 
Basing line. +.- - +, «+++. 9:84, 


Time of transit from London to 
Bath and from Bath to Lon- { 
don, thirty miles an honr being | 
taken as the greatest allowable h. m. s. h. m. &, | 
speed - siete so ss a era's 9 43 37) 
Difference in favor of the 
Basingline- - - = - | sees 0 6 20) 

Time of transit from London to 
Bathand from Bath to Lonton, 
furty miles an hour being taken 


as the greatest allowable speed 9 30 5 9 18 23 
Difference in favor of the 
Basing line- - - + -....... 0 11 42 
Length ofan absolutely level line 
requiring the same quantity of Yards. Yards. 
mechanical power - - - - 196,721 188,739 
Difference in favor of the 
Basing line - - + -  sseses 7,982 





Effect of the gradients expressed 
in equivalent increase of length 4,133 1,343 
Difference in favor of the 
Basing graduation - -  ...eee 2,790) 
Comparative amount to which 
the power necessary to werk 
the line both weys would be 
reduced if the Box-hill and 
Euston-square planes on the 
Great Western were converted 
into absolute levels, expressed 
in pounds raised one yard- - 3,466,586 3,397,318 
Difference in favor of the 
Basing line - - - + + ..+.-- 69,268 | 
Greatest resistance from London 
to Bath, exclusive of Euston- 
square slope, in pounds per ton 16:27 17-95 
Greatest resistance from Buth to 
London, exclusive of the Box- 
hill slope, in pounds perton - 15°53 20-06 


} 


Since the preceding calculations were 
made, it has been proposed to reduce the 


the comparative estimate of the two lines. 
In the following table I have made these 
changes :— 


Comparative View of the Great Western and 
Basing Lines, the Gradient of 1 in 202 be-| 
ing supposed to be changed to 1 in 250. 





G. Western. Basing. | 





Total mechanical power neces- 
sary to work the line both ways 3,540,965 3,373,128 
Difference of total me- 
chanical power in favor 
of the Basingline.- - ‘****: 167,832 
Total length of the line, in yards 192,588 187,396) 
Difference in favor of he | 
Basing line - - + =  cesces 5,192 
Average resistance of the line, 
worked both ways, in pounds 
perton - - - + + -- - 9-1879  9.0u00 
Difference in favor of the 
Basingline- - = + + cecese 0:1879 
Maximum resistance on ascend- 
ing slop’s from London to Bath, 
in pounds perton- - - - - 35°05 17-96 
Difference in faver of the 
Basing line - - - +  eesese 17 09 
Maximnm resistance on ascend- 
ing slopes from Bath to Lon- 
don, in pounds per ton - - - 29°93 17:96 
Difference in favor of the 
Basingline - - + + serees 
Time of transit from London to 
Bath and from Bath to Lon- 
don, thirty miles an hour being 
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taken as the greatest allowable h. m.s. h. m. 5 

speed- - - - --- 2-930 7 9 43 37 
Difference in favor of the 

Basing line + - + + see. 0 6 30 


Time of transit from London. to 

Bath and from Bath to Lon- 

don, forty miles an hour being 

takenas the greatest allowable 

speed- - + ++ - - + - 9 305 9 18 23 
Difference in favor of the 








Basing line’ - + + -) seuss 0 11 42% 
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li iring the same quan-) Yards: Yabde. 
tty af Mechanic pee Tonal ion ' 
Diiference in'favorof the 
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Basing line =e 9,325. 
Effect of the gradients expressed oe Mie ae 
"Imeqnivalent increase of length 4,133" — 


Difference in favor of the» 
.. Basing graduation .~ + 6... 9:4 J [48> 

Comparative amount to which oa 

the power necessary-to Work — , - 

the lines both ways would be ‘Yq 

reduced if the Box-hill- and 

Enston-square planés on the 

Great Western were converted iit 

into absolute levels, expressed 

in pounds raised T yard - - 3,466,586 3,373,128 


Diiference in favor of the it 
Basing line - - +9  yevess 93,453, 


|| Greatest resistance from London 


to Bath, exelusive of Euston- 

square slope, in pounds per ton 16-27 7% 
Greatest resistance fiom Bath to 

London, exclusive of the. Bex- i 

hill slope, i ponnds per ton ~ 15°53 1798 
Average resistance from Lon- 

don to Bath and from Bath to 

London, the Box-hill and Eus- 

ton-square slopes being. sup- 

posed to be reduced tu levels, ‘dine 

m pounds pettsn - “= + - 9 “9 


tis 


Have you calculated the length of a line 
absolutely level which would be mechahical- 
ly equivalent to cach of the proposed lines 
—lI have. a 

What is the difference’ in favor of the 
Basing line ?—The length of & line ‘abso- 
lutely level, requiring the same mechanica 
power as the Great Western Line, w be 
196,721 yards; and the length of ‘a ‘line 
absolutely level, equivalent mechanically to 
the Basing line, would be 188,739 yards. 
This is on the supposition that the greatest 
slope on the Basing line is 1 in 202, and i 
that case the difference would be 7,98 
yards in favor of the Basing line. 

Have you calculated what is the average 
power of traction per ton required upon ea 
of the two lines ?-—Yes, T have. he aver- 
age resistance of the line worked both ways 
expressed in pounds per ton for the Great 
Western is 9.1879, and for the Basing 
9.0645; that is, in more popular oh e 
it would be 9 Ibs. and 19-100ths for fhe 


T 
: 


'|Great Western, and 9 Ibs. 6-100ths forthe 


Basing; that is supposing the slope to be 1 
in 202, and taking into account the Fuston- 
square slope, and the Box-hill slopé, takit 
into account the whole line and every thin; 
on it. porno ue 
Will you have the goodness to’ tell mé if 
you have made any calculation of what force 
must be applied to thé break in order to 
prevent an increase of speed down the Box- 
hill slope ?—The resistance that the break 
must exercise to oppose the desverit of ‘the 
load down the slope I stated 'to be 12Ibs. 
per ton; then, in order to produce that; the 
break must be pressed upon the tire of the 
wheel with such a force as to give ‘that'ré- 
sistance, namely, 12 Ibs.:per ton. |" Now the 
pressure of the break upon the wheel would 
require to be from five to six times’ the 
amount of the resistance required, beeauuse 
the proportion that the actial pressure of 
the break bears to the resistance; 
it to be made of such a wood as elm,’ 
be five or six times, so that, if we want» 
produce: a resistance, of ‘12:Ibs.> a:ton) we 
must press the break upon the wheel witha 
force amounting to 60 or 70) Ibs. a tom-%! 


This is assuming the fricticn necessary 





to retard going down the Box-hill ?—Yeseq 
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« Now give me the same answer with re- 
ference to the descent at Euston-square ‘— 
That is 1 in 86, I believe. The force down 
a plane of 1 in 86 would be 17 Ibs. per ton, 
and 5 times 17 are from 85 to 90 lbs. ; that 
would be the pressure necessary to counter- 
act the whole resistance. 

What means have you taken to verify the 
calculations you have made respecting the 
mechanical power and other matter to be 
satisfied of their accuracy !—In my calcula- 
tions I have proceeded by two totally differ- 
ent processes and formularies. In the one 
case I have considered the resistance that 
the power has to overcome from one end of 
the line to the other by the friction; this is 
9 Ibs. per ton; the total effect of that is a 
matter of easy calculation. 1 then consider 
separately the effect of all the rises and all 
the falls. In every rise the moving power 
must lift the whole weight of the train 
through the number of perpendicular feet in 
the rise; in every fall less stcep than 1 in 
250 a quantity of power is got back equal 
to the number of perpendicular feet in the 
rise ; in every fall more steep than 1 in 250 
the quantity of power is got back equal to 
the number of perpendicular feet which 
would be found if the fall was only 1 in 250. 
Having computed these, I then combine 
them with the result of friction; the latter 
is 9lbs. per ton. I add them or subtract 
them, according as gravity assists or op- 
poses the friction, and the result is the total 
mechanical power acquired to transfer the 

from one end to the other, and I do this 
in both directions, and add the results, and 
get the total power both the one way and 
the other; that is one way of calculating. 
Then I made the same investigation by an- 
other totally distinct method ; in this case I 
took all the slopes from one end of the line 
to the other. I take the common method 
of expressing the resistance to the drawing 
power on each slope expressed in pounds 
weight per ton; from that resistance and 
the length of the slope I obtain by a simple 
arithmetical process the total power required 
to draw a load from one end to the other 
of the slope. Having done this for all the 
slopes from one end to the other of the line, 
I added the results together, and obtained 
the total mechanical power in both direc- 
tions. Now, upon comparing the results 
of those two methods of calculation, you can 
see how nearly they coincide. 

Do you find them nearly coincide ?— 
From Bath to London there is no difference 
in the calculations: they agree to the last 
anit.. On the Great Western, and from 
London to Bath, there isa difference of 5 
dbs..in rather less than 2,000,000 Ibs. ; and 
on the Basing line, from Bath to London, a 
difference of 1 ib. 

Can you at all account for that slight 
difference 1—Yes ; it arises, most proba- 
bly from a few decimal places being neg- 
lected in the one case that were taken in the 
other. 

In the calculation you made, have you or 
mot included the slope of 1 in 86, the Eus- 
ton-square slope, and 1 in 107 at Box-hill? 
-~I have included the power absolutely ex- 
pended ia working the slopes, but I have not 





made any allowance for the waste of power 
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which must be incurredin whatever way these 
slopes are worked, . If itis worked by a sin- 
gle rope, | linve not included the power ne- 
cessary to pull the rope back, or to work the 
rope, but the bare power necessary to draw 
the load on the slope. 

How does it happen that the Great West- 
ern line has the eilect of an ascent in both 
directions ?—That is a very common con- 
sequence of graduation. The line at the 
one eni may be a number of perpendicular 
feet below the other end, and the graduation 
may be such that it may have the effect of 
an up-hill both ways, as is the case on the 
Great Western; that arises from the two 
steep inclines. In going down those steep 
inclines we do not get back the power that 
is expended in ascending, and they do not 
give it back for the reason I have already 
stated; they can only give it back at the 
rate of 1 in 250. Now the acclivities are 
both considerably greater than this, and con- 
sequenily a number of perpendicular fect of 
fall are lost. 


Mr. Talbot.—Allow me to call your at- 
tention to this question; you have stated 
that in the case of the tunnel there would be 
so much greater power required, and that 
power requiring a greater proportionate 
quantity of combustion, that the ill effects 
would be produced in that proportion ?— 
Yes, on a given quantity of air. 

You did not add that. To a question, 
what would be the proportion of increase in 
the consumption of fuel, you say, as thirty 
to nine. ‘in the same proportion as the 
increase of power?” ‘“ Yes; I may assume 
that the destruction of vital air and the pro- 
duction of noxious air is in the proportion 
to the mechanical power exerted ?”—-Yes. 

And only that ‘—Only that. 

Then the consumption of power up the 
Box tunnel is as thirty to nine _—Yes ; there 
are 30 lbs. of power to 9 lbs. on a level. 

What is it the other way !—What do you 
mean ? 

Descending ‘—Nothing at all; there is 
no power used in descending. : 

If there be no power at all that way, may 
I not say that, taking it both ways upon two 
trips in this tunnel, I have an average 
of fifteen to nine!—If you put it in that 
way. 

Is that an unfair mode of viewing it?— 
That depends upon the object you have in 
view in putting itso. The fact is, you con- 
sume no fuel in going one way, and you con- 
sume it in the proportion of thirty to nine in 
the other. 

And this tunnel being to be used both 
ways, it is not fair to consider the quantity 
of noxious air and the destruction of vital 
air both ways ?—Yes, provided that is the 
way you state it. 

I want to know whether you accede to 
that ?—I stated all the conditions, and my 
statement alluded to the passage of an en- 
gine up the tunnel from one end to the other. 
The passengers who descend being free from 
annoyance, is no relief to the passengers as- 
cending. 

’ That sounds very clearand very amusing 
‘o my learned friend; but when we are 
upon the consumption of vital air, practical- 











|ly speaking, and trains working both ways, 








-ptitled to consider there is no consumption 
of vital air one way 2—Yes. 

Is it ridiculous to suppose that ?—No. 

Is it not an absolute fuct ?—Yes, it is. 

‘I'ben it ought to be as fifteen to nine ?—~ 
No, certainly not; not so faras regards any 
effeet produced upon passengers. 

You mean, when any effect ie produced, 
it is as thirty to nine ?—If there happened 
to be two trains passing at.the same time in 
opposite directions, all the passengers 
coming down would receive the ill effeets 
as the passengers going up, without any 
one receiving any benefit from the de- 
scent. 

Do you mean to state, that with trains 
going both ways the consumption of vital 
air in the tunnel is in the proportion’ of 
thirty to nine, compared to a level ?—No, 
not with the same number of trains, but I 
have alluded to a single train during its 
passage. 

And during the ascent?—During the 
ascent. 

Then with respect to those two trains 
going in different directions at the same 
time, the consumption of air would in this 
tunnel, wtth reepect to another tunnel with 
the same lenge h on a level, be as eighteen 
to thirty ?—~Yes. 

In favor of the level tunnel ?—Yes; but 
that is a thing. never likely to happen. 

Are you not, in your calculations of the 
effect of the noxious air given out, assum- 
ing that for a moment there is no draught ? 
—Yes, Iam decidedly of that opinion. I 
do not think that the shafis in the tunnel 
would be found to produce any good eftect 
for the passing engine, though they will 
probably ventilate it for the next train ; 
but the passage through will be so quick 
that no effective ven ilation will have time 
to take place for the passing engine. 

Should you like a tunnel a mile long 
without shafts ?—I think that the shafts 
will not be found to be the best means, and 
my opinion is, that they must ventilate 
long tunnels by other means. 

Have you any practical experience upon 
that subject ?—No, and no one has any 
prac'ical experience in tunnels of this great 
length upon slopes. 

Are you sure of that ?—I do not know of 
any; I never saw or heard of them. 

A tunnel of a mile long ?—Worked by 
locomotive on a slope; Il am not aware of 
any. 

What is the longest tunnel you have 
known ?—I know of no tunnel a mile long 
worked by locomotives. 


Mr. Talbot.—Should you like a tunnel 
of a mile long without shafis as well as 
one with shafis?—I have no experience 
upon the subject. 

You are a scientific gentleman of great 
eminence put into the box to favor us with 
your opinion; I want your opinion ?—My 
opinion I have stated already, that 1 ap- 
prehend shafts will not produce a material 
relief for the passing train; they may, and 
probably will, ventilate for the next train. 
In .the transition of the train through a 
certain length of the tunnel, there is not 
time for the ventilation to take effect. If 
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nerally. will. be, still, then the engine, as it 
draws the train through, will produce a 
quantity of noxious and annoying air; 
that air will remain immediately behind it, 
and the train will instantly be involved in 
it, and one cannot suppose that there will 
be time for that air to go up. the chimney 
or shafi between the passage of the en-' 
gine and the passage of the train of passen-| 
gets; and my idea is, that they will be, 
obliged to resort to artificial means to} 
curry off the toul air. 

Mr. Talbet—Why should not the train 
of carriages leave it behind ?—So it will, 
and it involves the train; it is because 
they do leave it behind that it involves the 
passengers. 

Suppose it rises to the roof in a tunnel 
thirty feet high, how much will it be above 
the train of passengers ?—I cannot recol- 
lect the height of the carriages, twelve or 
fourteen feet. 

The chimney is fifteen ?—The carriages 
are very high; they go up a considerable 
height of ihe chimney. 

There would be from fifteen to twenty 
feet between them and the roof of the tun- 
nel ?—Yes. 

Do you think that this air is to rebound 
almost perpendicularly upon the train of 
carriages ?—I have no doubt of it, from 
the velocity with which it comes from the 
chimney. I may state that there is a jet 
of high-pressure steam turned upwards in 
the chiuwiney; it is blown out of the en- 
gine, and it is presented perpendicularly 
upwards in the chimney. All the high- 
pressure steam that works the engine is 
blown with prodigious violence up the 
chimney ; this carries with it the noxious 
air, and they are driven against the roof of 
the tunnei with this force ; they do not go 
up with their natural force of draugh’, bui 
they are carried up and strike the roof 
with force of the steam, which is so consi- 
derable that they would come down upon 
the first carriage like a ball rebounding. 

I want to ask you to explain one thing, 
which to me requires explanation. You 
told their Jordships that the acclivity of 
the slope had nothing to do with the 
strengih of an endless rope, because it bal- 
anced itself ?—Yes. 

I should be glad to know how you ex- 
plain that ?—If you put an endless rope 
over a pulley actually perpendicular, which 
is the extreme case and the greatest acclivi- 
ty, and apply the power to it to put it in 
motion round the pulley, you will require a 
certain furce to do it; and if you put the 
same rope upon a level it will require the 
same force, because the rope balances itself. 

If there was a pulley at the top of this 
room, and I put a thread over it in the one 
case, ind a nine-inch rope in the other ?~-] 
am speaking of the same rope. 

Yon stated that the acclivity had nothing 
to do with the strength, from which I infer 
that the same rope will do; am I wrong? 
—No, provided it is to draw the same load 
—not the same load because the acclivity 
makes a difference in the load, but I am 





rope itself goes it balances itself. 
ou mean with the same strain ?—Yes. 


(Ts be continued.) 


__ ADVOCATE OF INTERNAL IMPROVEMENTS. _ 


Applications of Chemistry to the Useful Arts, 
being the substance of a Course of Lecture 
dslivered in Columbia College, New-York, 
by James Renwick, Professor of Natura: 
‘Experirsental Philosophy and Chemisiry. 


Continued from page 155. 


IL 
NITRE. 


History.—The nitrates of potassa, lime, 
and magnesia, are found in the soil in va- 
rious places, and are probably frequently 
formed spontaneously. It is only, howev- 
er, in warm climates that they are gene- 
rated in the open ground in sufficient quan- 
tities to make them profitable objects of 
extraction. In colder climates, these salts: 
occasionally form, in quantities worth col- 
lecting, in caverns, in cellars, and in damp 
buildings of masonry. ‘The nitric acid 
which unites with earthy and alkaline bases 
to form these three salts, is formed by the 
absorption of its two elements, (oxygen 
and nitrogen,) from the atmosphere. This 
being suspected in France, a successful at- 
tempt was made to form artificial nitre 
beds, and thus a supply of this essential 
munition of war was obtained, when all ac- 
cess to the countries whence nitre had been 
previously obtained was prevented by the 
British fleets. 

Rationale.—The theory of the formation 
of nitric acid from its elements, as they ex- 
ist in the atmosphere, is not fully under- 
stood. The union does unquestionably 
take place by the passage of electricity ; 
and the rain which accompanies lightning 
often exhibits traces of the acid; but the 
quantity thus produced is not sufficient to 
explain the large quantities of the nitrates 
which are found in some situations. We 
can only, therefore, state the circumstances 
which experience has shown to be neces- 
sary in order to the production of these ni- 
trates. These are— 

1. The presence in the soil of powerful 
alkaline or earthy bases, such as lime, mag- 
nesia, and potassa. 

2. A certain degree of moisture, such as 
that in friable vegetable mould, after a gen- 
tle rain. 

3. An elevated temperature in the air, as 
at the freezing point, the nitrates are not 
produced, and the process is not active be- 
low 70° of Fahrenheit. 

4. The access of solar light, which seems 
to be absolutely necessary, although if it be 
so intense as to dry the soil, the action 
ceases altogether. 

5. In temperate climates, animal matter 
disseminated through the soil must be pre- 
sent; and this is so essential, that, when ar- 
tificial nitre beds were first formed, it was 
supposed that the nitric acid was altogeth- 
er derived from the organic matter. But 
the quantity of the nitrates which are form- 
ed, is far greater than can be accounted 
for in this manner. It is therefore anala- 
gous to the case of ferments, where by the 
addition of a substance capable of entering 
into fermentation, that action may be in- 
duced in a great quantity of ether fermenta- 
ble matter, which might otherwise have re- 








mained unaltered. 





Native Nitre Beds.—The salts conta 
ed in the nitric soils of Bengal, Ceylon and. 
Egypt are, nitrate of potassa, (nitre,) Dik 
trates of lime and magnesia, sulphates ot 
lime and magnesia, and common salt. In 
Ceylon the soil is mixed with wood ashes, 
and lixiviated. The water in its passage 
dissolves not only the saline matter con- 
tained in_the soil, but the potash of the 
wood ashes, and by it the earthy nitrates 
are decomposed and nitrate of potassa re- 
sults. In Bengal the advantage of the 
use of alkaline matter does net seem to 
be understood, and the earthy nitrates are 
lost. 

The leys obtained from the earth by pass- 
ing water through it, until it flows off taste- 
less, are in these warm climates partly 
evaporated by exposure to the sun and air, 
and partly by boiling until the liquid is 
saturated. It is then poured inte. vessels 
where on its cooling the nitre crystalizes, 
The mother water contains the earthy ni- 
trates, (if not decomposed,) with part of the 
sulphates and of the common salt. But the 
crystalized nitre is by no means pure, Con- 
taining a portion of the last named salts, as 
well as organic matter, which, are usu- 
ally, taken together, as much as 25. per 
cent. 


ARTIFICIAL NITRE BEDS. 
Avtuority—Dumas. Chimic appliquee aux Arts. 


These have been formed in calcareous 
soils impregnated with animal matter, as 
beneath butchers’ shambles, and in ancient 
burial grounds. But this method has gone 
out of use, with the necessities which gave 
it birth. The only operation necessary was 
to stir the earth frequently, so as to expose 
fresh surfaces to the air, and at the end of a 
few months, a sufficient quantity of nitrate 
of lime was formed to render the earth fit 
to lixiviate. To the liquor, containing the 
nitrate of lime, common potash.was added, 
in sufficient quant'ty to insure the decom- 
position of this earthy salt. The nitrate of 
potassa thus formed, was obtained by con- 
centrating the liquor by boiling, and crystal- 
izing. It was in this manufacture, that the 
large quantities of potash exported from 
this country to the continent of Europe 
were principally used; and the conse- 
quent high- price of this article had «a 
most important influence upon the clear- 
ing of our forests, and bringing them: into 
cultivation. 

In Sweden, the nitrate of lime is procured, 
by placing in a small wooden hut, upona 
floor of wood or well rammed clay, @ mix- 
ture of common earth, marl, and ashes, to 
the depth of two or three feet. ‘This is 
thoroughly moistened with the urine of cat- 
tle, and stirred up once a week. 

At Longpont, in France, a:nitre bed is 
formed in an ancient quarry in calcateous 
rock ; in the bottom of this a bed of three or 
four feet in thickness is formed of alternate 
layers of earth and stable manure, and the 
washings of a stable are directed to it. At 
the end of two years the mass is moved 
into the light, and is frequently stirred for 
two years more, when it is fit for lixivia- 
tion. 





In some places the earth is prepared for 
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the purpose by fencing. sheep upon. it. 
The manure is remoyed every four months, 
and replaced’ by a layer of fresh earth. At 
the end of a’ year the sheep are taken off, 
and the earth is stirred, at intervals of two 
months, for two years more, taking care to 
keep it moist with the drainings of stables. 
In’ Prussia, calcareous earth’ charged 
with animal matter, is formed into walls, by 
which the operation fS rendered more rapid. 
Upon the whole, these methods cannot 
be recommended as profitable objects of in- 
dustry, but only as means which may be 
resorted to in cases of absolute necessity. 


PURIFICATION OF NITRE. 
Autnority—Dumas. Chimic appliquee aux Arts. 


Crude nitre, or saltpetre. as it is imported 
from the East, contains about 25 per cent. 
efimpurities. These are partly saline, and 
partly organic, the latter derived from the 
animal and vegetable matter which exists 
in the soil. In this state it is unfit for its 
most important uses in the arts, and there- 
fore requires to be refined. 

To refine the crude saltpetre, two suc- 
cessive solutions and crystalizations are 
usually performed. In the course of these, 
the organic matter is separated in conse- 
quence of its insolubility, and the greater 
part of the foreign salts are removed, by 
taking advantage of their relative degrees 
of solubility and manners of crystaliza- 
tion. 

The first solution is performed by putting 
water into a copper boiler in the proportion 
of one-fifth of the weight of the saltpetre. 
To this the saltpetre is gradually added as 
the liquid is heated, and at the boiling tem- 
perature the whole of the nitre is dissolved. 
The insoluble matter rises to the top of this 
dense ‘solution, and may be skimmed off. 
In order to facilitate the formation of the 
scum, a small quantity of glue, dissolved 
in water, is added to the solution; this will 
carry with it, to the surface, all the matter 
suspended in the liquid. Cold water is al- 
so thrown upon the surface of the liquid, 
from time to time, in order to check the 
ebullition and permit the formation of the 
scum. After the last skimming, when no 
more solid matter appears at the surface, 
the liquid is made to boil violently for a 
short time, after which the fire is permitted 
to expire gradually. The liquor ceasing to 
boil, the saline matters which are not solu- 
ble in the quantity of water which is pre- 
sent, sink to the bottom of the vessel, 
where they are left by the decantation of 
the solution, while still hot. The solution 
is received in copper basins, which are co- 
vered with wooden lids, in order to render 
the cooling more gradual; in these basins 
all that portion of the nitre, which is more 
soluble in boiling than in cold water, will 
finally crystalize in the form of the basin. 

The loaf thus formed is permitted to 
drain; by placing it on wooden = shelves 
pierced with holes. The mother waters 
which run off, are still rich in nitre, and are 
preserved, as well as the scum of which we 
have spoken. 

As these loaves have been formed by 
-erystalization in water holding other. salts 
in solution, the nitre, although much im- 
‘proved in quality, is still far from pure. It 
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is therefore dissolved a second time in one- 
third of its weight of boiling water. ‘The 
solution is treated with glue and skimmed as 
in the former case, and permitted to crys- 
talize in copper basins. ‘The loaves thus 
formed, are set aside to drain upon an in- 
clined plane,of wood, in which gutters are 
formed of sheet lead. These gutters con- 
vey the drainings to.a’common receptacle. 
The place in which the. inclined plane is 
formed, must be sheltered from the wea- 
ther, but have a free access of air. Seve- 
ral months will elapse before the loaves are 
thoroughly dried. 

The scum is washed with caution, in or- 
der to separate the nitre which may have 
adhered to it, and the washings, with the 
drainings of the loaves, are concentrated 
by boiling until the solution is saturated, 
when they are permitted to crystalize. The 
washings of the scum of the second boiling 
give, on their first crystalization, nitre of ex- 
cellent quality; they are therefore heated 
by themselves. The drainings and wash- 
ings of the first boiling are usually returned 
to the boiler during the first operation. If 
earthy nitrates be present they are convert- 
ed into nitre, and their bases precipitated, 
by adding sub-carbonate of potassa, (com- 
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mon potash,) as-long as effervescence Con- 


tinues, to the drainings of the loaves.” 


An improved process has recently been 
introduced, in which nitre mav be refined by 
a single solution and crystauzauon- To 
the water in ‘the boiler, twice its weigni of 
crude nitre is added, while cold; this quan- 
tity is increased as the liquid heats, until it 
amounts to five times the weight of the wa- 
ter. After the boiling has commenced, it is 
checked from time to time by the addition 
of cold water, in order that the insoluble 
matters may fall to the bottom, whence 
they are scraped out. The liquid is treated 
with glue, as before, and finally, by the ad- 
dition of cold water, the quantiy of that li- 
quid is increased to one-third of the weight 
of the saltpetre. When this liquid, by re- 
peated skimmings, has become perfectly 
clear, the fire is permitted to expire, until 
no more is left than will prevent the liquid 
from cooling below 190° Fahr. 

After the interval of a night, this liquid is 
removed by means of copper ladles, taking 
care not to disturb the sediment, which 
with the turbid portion of the liquor is left 
behind. The liquid is emptied from the 
ladles into a vessel of the form represented 
in plate 3. 


Priate III. 
Fig. 1. 
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Fig. 1; section of vessel for crystalizing 
nitre. 

Fig. 2, plan of do. 

In these vessels the liquid is permitted to 
cool. Asit cools, nitre is deposited in slen- 
der crystals, which are removed by rakes as 
they form, and heaped upon the inclined 
edges of the vessel, in which position the 
adhering liquid rapidly drains off. As soon 
as by draining, the nitre has lost its trans- 
parency, and become white, it is removed 
by means of copper shovels to a wooden bin. 
This has the figure of a truncated pyramid, 
with a false bottom, piercedwith holes. Be- 
neath the false bottom a hole is bored in 
one of the sides of the bin, to which a spig- 
got is adapted, as_represented in plate 4. 

Fig. 1, plan of a bin for purifying nitre 
by washing. 











Fig. 2, transverse section of do. 
Fig. 3, longitudinal section. 
bb, false bottom pierced with holes. 
8, spiggot. 

. In these bins the nitre is heaped up, until 
the middle of the hcap is about six inches 
higher than the edges of the bin, It is then 
washed alternately with a saturated solu- 
tion of pure nitre, and with pure water. Af- 
ter the liquor of each successive washing 
has remained for about three hours in con- 
tact with the nitre, the hole near the bottom 
of the bin is opened by withdrawing the 
spiggot, and the liquor is allowed to drain 
off. The washing is completed when the 
liquid, tested by the hydrometer, has the ex- 
act density ofa saturated solution of pure nl- 
tre‘at the temperature of the experiment. In 
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of crude saltpetre, 360 pints* of water are 
usually employcd, in three successive wash- 
ings. The first is composed of 150 pints 
of water, saturated with pure nitre ; the se- 
cond of 150 pints of puré water; and the 
third of 60 pints of water, saturatedwith ni- 
tre. The nitre having remained five or 
six days in the bins, is removed to a stove, 
in which it is dried. This stove is usually 


heated by the waste flame and smoke of 


the boiler, in which the solution of another 
parcel of nitre is going on. During the 
drying, the nitre must be frequently stirred, 
in order to prevent it from sticking to the 
sides and bottom of the'stove. It is thus 
brought to the form of a white powder. 
Three thousand pounds of crade saltpetre, 
treated in this way, give 1750 to 1800 
pounds of nitre of great purity. 

The mother water of the boiling, and the 
liquid which drains from the first washing, 
are impure ; the liquor ofthe third washing, 
and the latter part of the second, are suffi- 
ciently pure to be employed in the subse- 
quent washings. ‘The impure liquors are 
concentrated by boiling, treated with glue, 
and finally with carbonate of potassa, in or- 
der to decompose the earthy nitrates. Be- 
ing then permitted to crystalize, and wash- 
ed as before, they yield nitre of great purity. 


MANUFACTURE OF GUNPOWDER. 
Avutuority—Dumas. Chimicaypliquee aux Arts. 


Rationale.—The nitrate of potassa, (ni- 
tre,) when rapidly heated is decomposed, 
giving out oxygen, nitrogen, nitrous acid, 
and nitric oxide, in their gaseous form. 
This decomposition is rendered more rapid 
by the presence of combustible bodies, and 
particularly of carbon in any of its more 
usual forms, which causes the gases to be 
evolved in such quantities as to produce de- 
tonation, By its action also, the oxygen is 
converted into carbonic oxide and carbonic 
acid. In order that the detonation may be 
certainly and readily. produced, the carbon 
and nitre should be mixed with a substance 





* Standard liquid measure of the State of New-York, 
ae is to be always understood unless otherwise ex- 


which has the properties of taking fire at a 
low temperature, and of producing an ele- 
vated temperature: by its combustion. » Sul- 
phur has these properties, and in addition, it 
appears that when it is heated in contact 
with carbon and nitre, a sulphuret of potas- 
sium is formed, which is even more inflam- 
mable than sulphur itself. 

In order that the sulphur shall begin to 
burn, it is necessary that it be in contact 
with air, but the combustion may be kept 
upafterwardsby the oxygen furnished by the 
decomposition of the nitre. As the sulphur 
is thus converted into sulphurous acid, and 
the heat generated is sufficient to render 
potassa volatile, the whole product of a 
mixture in proper proportions, may be gase- 
ous, and this is the rationale oi the common 
test of the quality of gunpowder, namely, 
to flash it from a shallow cup of brass placed 
upon a sheet of white paper, to which, if 
pure and in due proportion, it will commu- 
nicate no stain. 

Manufacture.—Gunpowder is made up 
of the three substances of which we have 
spoken: nitre, carbon in the form of char- 
coal, and sulphur. : 

In order to make good gunpowder, these 


articles must be of the best quality. 


The nitre must be refined by either of the 
processes which have been described; of 
these thc last yields it in the most convenient 
form. 

Instead of the ordinary mode of purifying 
sulphur, a method invented by Michel, of 
Marseilles, is to be preferreed. In this,* 
crude sulphur is sublimed from a large iron 
kettle, which acts as a retort, capable of 
holding 15 or 1600 Ibs. of sulphur, and 
which is charged with 1000 to 1250 lbs.— 
The upper part and neck of the retort are 
supplied by a dome and flue b: ilt of brick. 
‘The flue terminates in a brick chamber, 
which serves as areceiver. If flowers of 
sulphur are required, the chamber is large ; 
but when masses in the form of cylinders 
(roll brimstone,) are needed, it is of smaller 
size. The first sulphur which passes over 
will burn in the oxygen of the air contained 
in the chamber. The chamber must there- 
fore be furnished with valves, in order to let 
off the fumes, but which will prevent the 
entrance of atmospheric air. When the 
oxygen is exhausted, the sulphur. will begin 
to form crystals (flowers of sulphur), on the 
walls and ce‘j'ng of the chamber, by which 
they will be heated until the vapor of the 
sulphur will condense ina liquid form on 
the floor. Hence it is withdrawn from time 
to time into proper moulds. 

The charcoal must be made of soft wood, 
(willow, poplar, or alder,) and in some coun- 
tries it is prepared for this purpose from the 
hemp plant. Soft wood is better than hard, 
inasmuch as the charcoal prepared from it 
is less charged with earthy and alkaline 
matter, and less liable to be ‘inflamed by 
friction. The best mode of preparing the 
charcoal is by the distillation of the wood 
in iron cylinders, as we shall have occasion 
to describe-under the proper head. The 
wood should not be of more than 5 or 6 
years’ growth, and should he stripped of its 
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bark ; for’ old wood: contains: 
and alkaline matter than.youhg; and the 
more than the body: of the tree): Lt:ought 
to be cut when full of sap. tks 8 
Long experience has brought the propor 
tions of the three substances which énterante 
the composition of gunpowder, to. that rela- 
tion which the most accurate experiments, 
and the most severe consideration of the 
theory of their action, would have: pointed 
out. - Three principal descriptions of gun- 
powder are manufactured in the-following 
proportions, although there is some variety 
among manufacturers in this respect. 


Government Poirder. 


Powder for 
For ordnance. For'mines fowling pieces: 
Nitre, 75 65 78 
Sulphur, 12% 20 10 
Charcoal, 12} 15 12 


The first of these proportions insures the 
most rapid combustion of. the gunpowder, 
and under favorable circumstances a com- 
plete decomposition of the nitre... The 
second burns with less heat, but produces 
more gas. In the first, if the combustion 
be complete, no excess of sulphur remains 
to act upon the metal of the. fire arms, but 
as the powder may be damp, the third com- 
position, although it produces less gas than 
either of the others, and less heat, is pre- 
ferred in some cases; for, in consequence 
of the excess of oxygen. produced. by. the 
nitre, there is less danger of the pieces be- 
coming foul. The second composition, on 
the other hand, would speedily render small 
arms unfit for service. , 

In the preparation of gunpowder the char- 
coal and sulphur are first mixed togethersby 
grinding them to powder. ‘Thenitreisthen 
added, and the grinding continued until they 
are thoroughly incorporated in the form of 
a fine meal. The grinding was originally 
performed in wooden mortars, by means of 
wooden pestles; the latter are lifted bya 
water wheel, or other power, and fall by 
their own weight. They were originally of 
the form of a cylinder, but are now usually 
made of the shape of a pear. In some es+ 
tablishments the grindmg is performed im 
cylinders, or drums, revolving around a hori+ 
zontal axis. Within these are placed balls 
of an alloy of copper when the charcoal and 
sulphur are ground, and of tin: when the 
three ingredients are to be incorporated.— 
In both methods the mixture is kept ima 
moist state, in order that it may be less in- 
flammable. 

Gunpowder in the form of meal burns 
slowly in consequence of there being but 
little air in contact with the sulphur, except 
at the surface of the mass. In‘ order'to 
give air access to the interior of a parcel, 
the gunpowder is formed into grains. ‘The 
size of these grains varies. according to:the 
use, being largest for the charging of cannon, 
and smallest for small arms. In order to 
form meal gunpowder into grains, it is, while 
still moist, forced through seives, the meshes 
of which have a size adapted to that of the 
desired grains. The scives are made! of 
leather, pierced withholes by a machine 
constructed for the purpose. ‘Thedust which 
forms is next sifted off, and returned-to-the 





moistened heap. For the military-and na- 











val ‘service it only remains to dry the grains. 
This may be done, either by exposure to 
the ‘sun and. air, or in a chainber heated by 
a stove. The lation was formerly 
wholly performed by hand, but of late ma- 
chinery has been invented for the purpose. 

For fowling pieces it is usual to glaze the 
gunpowder. This is done by placing dry 
granulated powder in a barrel, revolviug on 
a horizontal axis, and the polish of the sur- 
face is produced by the mutual friction of 
the grains. 

Grains of a spherical figure are now 
manufactured. This form is preferred in 
service, and can be obtained at less ex- 
pense, as the granulation is effected by a 
simpler machinery. 

he machine for making round grains is 
adrum or hollow cylinder, about a yard in 
diameter, and from 12 to 16 inches in thick- 
ness. This is affixed to a horizontal axle, 
around which a tube is adjusted that com- 
municates with a reservoir of water. The 
tube being pierced with small holes, the 
head of water causes that liquid to issue 
from them in a shower of drops. Dry meal 
gunpowder is introduced into this drum, and 
during the revolution always tends to oc- 
cupy its lower part. Upon this the drops 
fall, and roll ; each of them thus hecomes 
the nucleus ofa spherical mass, whose size 
will depend upon the time that the revolu- 
tion is kept up. The globules are sorted, 
% passing them through seives, and dried. 
By cutting off the supply of water, the same 
apparatus will glaze the grains. 


3. BORAX. 


Borax is a combination of boracic acid 
with soda, in which the alkaline matter is in 
such excess that it retains an alkaline reac- 
tion. This salt is found native in many 
parts of the globe, but is principally pro- 
cured froma lake in Thibet. In its raw 
state it is mixed with an oleaginous matter, 
probably of vegetable origin, and with other 
salts of the same acid. 

In order to purify it, it is reduced to pow- 
der, thrown upon a filtering cloth, and wash- 
ed with a weak solution of soda, until the 
liquor passes off free from color. In this 
process, the soda forms a soap with the ole- 
aginous matter, which is readily dissolved. 

It is next dissolved in boiling water, in 
such quantity that the solution may have a 
density of 1.17.* Twelve parts of sub- 
carbonate of soda for each 100 pts. of the 
borax are added to the solution, in order to 
decompose the other salts; and the liquor 
is filtered, in order to separate the precipi- 
tates. The liquor is again boiled, and then 
emptied into vessels of a conical or pyrami- 
dal form, in order that it may crystalize. 
These vessels are lined with sheet lead. 
In order to obtain the borax in separate ter- 
minated crystals, the rate of cooling in these 
vessels must be extremely slow. 

Besides the lakes which furnish this sub- 
borate of soda, there are in Tuscany springs 
which yield boracic acid. These have 
recently been applied as sources of borax. 
At these springs, the boracic acid is now 
prepared by evaporation, in its crystaline 
form. In order to obtain borax, 600 Ibs. 

* 20° of Beaume. 
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of carbonate of soda are dissolved in 500 
pints of boiling water, and 500 lbs. of crys- 
talized boracic acid are gradually added to 
the solution. As the decomposition of the 
carbonate is attended with violent efferves- 
cence, the vessel must be at least twice as 
large as is necessary to contain the liquid. 
The solution being saturated by boiling, is 
crystalized as rapidly as possible, by cooling. 
The crystals are again dissolved in boil- 
ing water, to which 10 pts. of carbonate of 
soda are added, in order to decompose the 
earthy borates, arising from the impurities 
of the soda of commerce. It is then crys- 
talized in the mode above described. 


4, ALUM. 


History.—- Alum is a double salt, com- 
posed of sulphuric acid, soda, and an alkali. 
it is a aative product in the vicinity of vol- 
canoes, whence it is sometimes extracted for 
use. Jt was first imported into Europe 
from Rocca (Edessa) in Syria, whence the 
nanie of Rock-alum frequently given to its 
crystals. A Genoese of the name of De 
Castro having noticed the mineral whence 
the Syrian alum is obtained, discovered the 
same substance in Italy, and introduced a 
similar manufacture at Tolfa. After the 
chemical nature of alum was discovered, it 
was found that a sulphate of alumiia was 
often formed spontaneously, by the decompo- 
sition of iron pyrites in argillaceous rock, 
and that a similar decomposition might be 
produced, by roasting clay-slates rich in 
sulphuret of iron. These were therefore 
next employed in the manufaciure of alum. 
Finally, since the great improvement in the 
manufacture of sulphuric acid, the acid and 
the earthy base have been combined directly. 


MANUFACTURE OF ALUM FROM THE NA- 
TIVE ALUM OF TOLFA. 


AutHority.—Dumas. Chimic appliquee aux Arts. 


This mineral contains the proper pro- 
portions of the sulphates of alumina and 
potassa, un.ted to a definite proportion 
of hydrate of alumina. The separation 
of the salts from the earthy matter can- 
not be effected until the water is sepa- 
rated from the hydrate. For this pur- 
pose the mineral is broken into fragments 
and calcined in a furnace, regulating the 
heat in such manner that the sulphates shall 
not be decomposed. The calcination being 
finished, the roasted mineral is placed on a 
level earthen floor, in layers, each of which 
is sprinkled with water. ‘The mass gradu- 
ally assumes the form of a paste, and is 
ready to be lixiviated at the end ofa couple 
of months. ‘The lixiviation gives a (cold) 
saturated solution of alum, mixed with a 
turbid sediment. The liquor is evaporated 
by boiling in leaden vessels, until ready to 
crystalize, and is then permitted to cool. 
he crystals which are deposited first are 
octoedral; the next are cubo-octoedral ; 
and the last cubic. The cubic form is now 
known to be owing to an excess of alumina. 


MANUFACTURE OF ALUM FROM PYRITICAL 
SLATES AND SCHISTS. 
AutTaority.—Dumas. Chimic appliquee aux Arts. 

The decomposition of iron pyrites spon- 
taneously, or by the aid of heat, yields the 
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of iron. If, however, alumina be present’ 
and the decomposition be complete, the 
whole of the sulphuric acid will combine 
with the earth and leave peroxide of iron free. 
This condition is fulfilled in argillaceous 
slates and schists containing pyrites. In 
some of them, the pyrites is subject to spon- 
taneous decomposition; these only require 
to be exposed for about a year to the air. 
In other cases the decomposition may be 
effected by pouring water on the slate. 
When the pyrites does not decompose spon- 
tancously, the mineral is roasted in heaps. 
In some cases schists are so rich in bitu- 
men, that no more fuel need be applied, than 
is necessary to inflame the bitumen. In 
other cases, the heap is formed on a floor of 
wood, with layers of faggots between those 
of the mineral, or built into strata with coal. 

The combustion of the heap being com- 
pleted, the roasted mineral is lixiviated, or 
sometimes washed by directing a running 
stream against the heap. 

Where wood is empl syed as the fuel, its 
ashes yield potasa, and when the wood is 
burned with coal, ammonia is produced. 
In either case, a portion of the sulphate of 
alumina will be converted into alum. 

The liquor produced by lixiviation is con- 
centrated by boilitig, to a density of 1.333.* 
itis then permitted to rest for five or six 
hours, in order that the insoluble salts, and 
particularly those of the peroxide of iron, 
may settle. Being next placed in crystal- 
izing vessels, the greater part of the alum 
which has been formed by the ashes of the 
fuel, is deposited in acrystaline form. ‘lhe 
liquor is then repeatedly concentrated by 
boiling, and allowed to cool; at each suc- 
cessive stage of which, crystals of the sul- 
phate of the protoxide of iron are left. Fi- 
nally, the liquor becomes thick and viscid, 
from the presence of the deliquescent sul- 
phate of alumina. This liquid, by the ad- 
dition of sulphate of potassa, or sulphate of 
alumina, or of both, is converted into alum, 
which is precipitated in the form of powder. 
in order to give it the erystaline character, 
the powder must be dissolved in boiling 
water, and permitted to cool. 

The persons who work aluminous slates 
and shales usually sell the sulphate of alumi- 
na to others, whose specific business is the 
manufacture of alum. In this case, the 
viscid liquor is evaporated to dryness, and 
the purchaser re-dissolves it. The dry sul- 
phate of alumina has the consistence of 
grease or tallow. 


MANUFACTURE GF ALUM BY THE DIRECT 
UNION OF ITS COMPONENTS. 
Aurtrnoriry.—Dvumas. Chimic appliquee aux Arts. 

The clays (silicates of alumina) which 
are best fitted for this process, are such as 
are as free as possible from carbonate of lime 
and the oxides of iron. Such clay is roasted 
in a furnace, until it becomes capable of be- 
ing readily pulverized. By this calcination, 
the principal part of the water is driven off, 
any iron which may be present oxidated to 
the highest degree, and the action of the 
sulphuric acid on the alumina facilitated. 

The clay is next pulverized with care, and 
passed through bolting clcihs, in order to 
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exclude the coarser parts. This fine pow- 
der is then formed into a paste with dilute 
sulphuric acid; and as the two manufac- 
tures are usually combined, the liquid which 
comes from the leaden chambers* is used 
without concentration. Forty-five parts of 
this are mixed with 100 parts of clay. The 
mixture is placed in a stone basin covered 
hy a vault, and heated by the smoke of the 
furnace in which another parcel of clay is 
undergoing the process of roasting, or by 
other waste heat. It remains in this basin 
Several days, during which it is frequently 
stirred, and is then laid aside in a warn 
place, for more than a month. The mass 
is then repeatedly washed with water, which 
separates the sulphate of alumina which 
may have been formed. The liquor is con- 
centrated to 1.17*, permitted to settle and 
decanted. The clear liquor is further con- 
centrated to 1.217, ifthe alum is to be form- 
ed by sulphate of ammonia, or to 1.38f, if 
sulphate of potassa isto be employed. The 
subsequent concentration and crystalization 
are conducted as in the former cases. 

The alum of commerce is rarely free from 
sulphate of iron. This renders it unfit for 


ADVOCATE OF INTERNAL IMPROVEMENTS. 


fuur or five per cent. of clay is added. The 
liquid is boiled until a thick pellicle of the 
sait has formed at its suriace. During the 
boiling, the coloring matter will have com- 
bined with the alu:nina of the clay, and on 
crystalization, a colorless substance is ob- 
tained. 


The five sa'ts whose preparation has 
been described above, are the most import- 
ant of those with alkaline and earthy bases 





jin the arts. 


‘portant applications. 





some of the arts, and particularly for dyéing' 
silk. Alum in a sufficient state of purity, 
for this purpose may be obtained by dissolv- | 
ing the alum of commerce in boiling water, 
in such quantity that the density of the so‘u-; 
tion may not exceed 1.26§. The solution, 
on cooling, deposits small crystals, which 
are free from the metallic sulphate. The 
mother water, on concentration and cyrstal- 
ization, yields common alum. 

Alum is sometimes transformed into an 
acetate of alumina, which is better adapted 
to some purposes inthe art of dyeing. This 
process may be conveniently included un- 


der this head. 


PREPARATION OF ACETATE OF ALUMINA 
FROM ALUM. 


Autuiority.—VITALIs. Cours de Teinture. 


Three parts of purified alum, and one of 
acetate of lead, are dissolved in eight parts 
of boiling water. The solution being com- 
pleted, 1-Sth of a part of potash, and as much 
chalk, are added. The mixture is stirred 
at intervals, for a few hours. It is then 
permitted to rest, and when the precipitate 
has settled, the liquor is decanted. ‘The 
solution still contains the alkaline sulphate 
which formed a part of the alum, but this 
does not impair its qualities. As the ace- 
tate of alumina does not crystalize, the so- 
lution is preserved in its liquid state for use. 





5. SUPER-TARTRATE OF POTASSA—(CREAM 
OF TARTAR.) 
Auruority.—ViTacis. Cours de Teinture. 


The tartar which collects on wine casks 
is this super-tartrate mixed with the color- 
ing matter of the grape, and with tartrate of 
lime. In order to purify it, the crude tartar 
is reduced to powder, and dissolved in boil- 
ing water. ‘The solution is decanted into 
vessels where the salt. crystalizes on cool- 
ing, ina state almost colorless. To sepa- 
rate the residue of the coloring matter, it 
is again dissolved in boiling water, to which 





*See “ Manufacture of Sulphuric Acid.” Supra. 
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which are prepared on a large scale for use 
In the sequel, we sha'l have 
occasion to treat cf sume of their most im- 


the meta!lic salts can be more appropriately 
considered under the head of the metals. 
Ss 


AGRICULTURE, &c. 


A DISSERTATION ON THE MULE, 

















W:th the view of promoting an improvement 
in the breed ; and of demonstrating the 
utility of employing him asa substitute for 
the horse, in the labors of husbandry, ca- 
nals, &c. By Samuet Wytiys Pomeroy. 


“OPINION is the queen of the world; it gives 
motion to th» springs and direction to the wheels of 
power.” —Joun Quincy ADAMs. 

“ Knowledge is power."’"—Bacon. 


(Concluded from our last.) 





* As to my op.mion of the value of mules, 
I shall always appear extravagant. I hive 
scarce a horse on my estates for agricul- 
itural purposes, nor would [ except of one 
as a gift, (except for road wagons.) of 
which I have no need, as my property lies 
jupon navigable water. Nothing ever was 
‘so good as mules for the uses of this, our 
southern country ; they live longer, eat less, 
land above all. are better suied to our 
‘siaves, than any other animal could possibly 
\be: their strength, patient endurauce of 
privation and hardships, slender pasturage, 
jexposure—and in short, all these ills to 
|Which animals are subject where slaves are 
their masters, give to mules a decided pre- 
fereuce in ail the agricultural states of the 
south. 

«ido not know of any being trained to 
the purposes of pleasure carriages. ‘They 
are ofien ridden, and go pleasantly, with 


i great surety of foot.- I have no doubt, but 


\that in time they will generally be used for 
earriages, and would particularly suit mail 
coaches ; they are very swilt, aud have great 
durability in travelling.” 

The Knight of Malta, mentioned by Mr. 
Custis, was unquestionably the first Maltese 
Jack ever brought to the United States. 
The second came in the frigate Constitu- 
tion, on her return, I think, from her first 
cruise in the Mediterranean; and, I have 
understood, was sold in the District of Co. 
lumbia, or one of the adjoining states. Since 
tiat time a number have been introduced 
by officers of the navy from Ma‘ta, and the 
large Spanish breed trom Minorca aud Ma- 
jorca. From the Mount Vernon and those 
siocks, some fine mules have b-en bred 
in the middle states, aud probably farther 
south. A lew valuable Maltese Jacks have 
been imported in merchant sh:ps. 

The impressions received, when on a 
visit to the West Indies in my youth, by ob- 
serving, on the sugar plantations, the severe 
labour performed by mules in cane mills, 
induced me, when I commenced farming, to 
Soha the first well broke mule I could 

ight on; and notwithsanding he was so 
sinall as to require a vehicle and harness 
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‘constructed purposely for him, his serviées 
|Were found so vaiuable, and the economy of 
‘Using those apimals so evident, that I wes 
Sinulated to great exertions for procurin 
several otuers of larger size; in this I sue- 
cecded, efter great dilheulty, to such an ex. 
tent,/as to have had more labour performed 
by them on farm and road, tor tiurty years 
oe than any person | presume, in New 

Jnglind ; and every day’s experience hns 
served to furtify my conviction of the supe- 
\ror utility of the mule over the horse, for 
all the purposes fur which | have proposed 
him as a cundidate. And it should be con. 
s dered, tlvat those J] have used were of an 
o'dimary breed, vastly infer.or to such as 
may be easily produced in cur country, by 
attention to the introduction of a surtable 
r:ce of Jacks. aud a proper system of breed- 
ing and mau gen ent. The question occurs 
how +s this to be effected? 1 wiil premise, 
that there exisis a strong analogy between 
three varieties of the horse, and thuse of 
the domestic ass, considered the must valu- 
able. We have the Arabian, the hunter, 
and the stout cart-horse. There is the 
heavy Spanish Jack, with long slouching 
ears, which Mr. Cusiis has described, that 
answers to the cart-horse ; another Spanish 
breed called the Andalusian, with * ears 
shorter and erect, of tolerable size, plenty 
of bone, active, more spirited, and answer- 
ing to the hunter. Then comes the Arabian 
Jack, with ears always erect, of a delicate 
form, fine limbs, and full of fire and spirit. 
Judicious crosses from these varieties, will 
‘be req sisite to preduce such kind of mules 
as may be wanted for general purposes. 
From the small Jack of #frican origin, 
with a lst down his back and shoulders, 
are bred a small race of mules, by far the 
‘most hardy of any. With attenticn to se- 
lection in breeding the Jacks, with, per- 
haps, a dash of some cross of the foregoing 
description, a stock of mules may be pro- 
iduced, preferable to all others, for the light 
lands and cottcn culiure of the middle and 
jsonthern states. 

‘To procure any number of Arabian Jacks 
\from their native country, is hardly practica- 
jhe at the present time. Egypt has been 
celebrated by Sonnini and other travellers, 
for superb Jacks of the Arabian breed, whieh 
iprobably has been often improved by those 
i troduced by the Pilgrims from Meeea. I 
‘apprehend no great d.fficulty in obtaining 
tiem fromthatcountry. Tiereis, however, 
no question but the Maltese Jacks are of the 
Aralian race, more or less degenerated. 
The most of those brought to this country, 
that I have seen, were selected on account 
of their size, and had bern used to the 
draught. I should recommend the selection 
of those that are esteemed most suitable for 
the saddle, as likely to possess greater purt- 
ty of blood. A Jack of this kind was, a 
number of years since, imported from Gib- 
raltar, that had been. selected by a British 
officer at Malta; and very much resembled 
the Knight ef Malta described by Mr. Cus- 
tis. J found, upon a careful hxamination, 
that he differed but little from the description 
Thad heard and read of the true Arabian 
race ; indeed I could discover some promi- 
nent points and murks, those found by Pro- 
fessor Pallas. t» belong to the Hemionus, or 
wild mule of Mongalia. From thig Jack I 
have bred astock out of a large Spanish 
Jennet of the Andalusian breed, that eer- 
respond very minutely with Mr, Custis’s 
deseription of Compound, bred by General 
Washington, and pi at a mule that now, not 
three years old, stands fifteen hands, and 
has other points of great promise. 

Sach have been the ravages of war.and 











anarchy in Spain for a long time past, that 
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the fing race of. that.couniry ‘once pos, 


Bison have, becume almost, exturct.., li! 


rea and. probably, some part of the 

tot Spain opposite, the large breed may 
obtaimed ; and, there.tormerly was a su- 
perior race in, Andalusia, which, itis hoped, 


have been preserved, Crosses on one of 


these breeds, by the Arabian ur Maltese, 1 
consider indispensable to turnisi a race ot 
Jacks tor the producwion of the most desira- 
ble mules, uniting the weight and bone of 
one, with the spuit and vigor of the other ; 


‘although their height wul in a great wea- 


sure depend on the iuares, yet if sired by fuil 
blooded Maltese Jacks, their limbs are too 
slender and their pasterns too long tor Leavy 
draught; but for the saddle, especially trom 
blood mares, tuey are admirable, and out of 
Stout mares suitable for light carriages. 

My attention has been but lately directed 
to bree.ing mules; and those intended only 
for my own use. The system adopted is to 
halter them at four months, and have the 
mules emasculated beiore six months old; 
Which has great influence on. their future 
conduct, andis attended with much less 
hazard and trouble than if delayed until they 
are oue or two years old, as in the generil 
practice, If they are treated geutly aud fea 
occasionally out of the hand, with cora, po 
tatoes, &c., they soon become attaclied ; 
and when they find that “every man’s haud 
is not against them,” will have no propensi- 
ty to direct their Leels again-t him, and socn 
forget they have the power. In wiuter they 
shyuld be tied up in separate stalls, and of. 
ten rubbed down. By such treatment there 
is not more danger of having a vicious mule 
than a vicious horse—and I am decidedly of 
opinion, that a high spirited mule, so man. 
aged and well broke, will not jeopardize the 
lives or limbs of men, Women, or children 
by any means so much asa high spirited 
horse, however wWeli he muy have been train- 
ed. 

The longevity of the mule has become so 
Koae} that a purcbaser seldom inquires 
lisage. Pliny gives an account of one, 
from Grecian lustory, that was eighly ycars 
old; and, though past labor, followed ciheis 
that were carrying materials to build the 
temple of Minerva at Athens, a. d seemed to 


‘w'sh to assist them; which so pleased the 
people, that they ordered he sliould have 


free egress to the grain market. Dr. Rees 
mentions two that were seventy years old in 
England. I saw myself in the West Indies, 
a mule perform his task iu a cane mill, that 
his owner assured me was forty years old. 
I now own a mare mule, twenty five yeurs 
old, that I have had in constant work twen- 
ty-one ears, and can discover no diminu- 
tion in her powers; she has within a year 
past ofien taken upwards of a ton weight in 
a wagon to Boston, a distance of more than 
five miles. A gentleman in my neighbor. 
hood has owned a very large mule about 
fourteen years that cannot be less than 
twenty-eight years old. Oe informed me a 
few days since, that he could not perceive 
the least failure in him, and would not ex- 
change him fur any farm-horse in the coun- 


‘try. And I'am just informed, from « source 


ent.tled to perfect confidence, that a highly 
respectable gentleman and eminent agricul. 
turist, near Centreville, on the Eastern 
shore of Maryland, owns a mule that is 
thirty five years old, as capable of labor as 
at any former period. 

The great Roman naturalist, inone of the 
most beaatitul passages of his elaborate his- 
tory of nature, observes that “the earth is 
constantly teazed, more to furnish the luru. 
ries of man than his necessities.°* “We ean 
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yhave no doubt but that the remark applied 
with great jusuce to the habits of the Ro- 
mans in the tame of Pliny; and 1 am much 
mistaken if ample proofs cannot be adduced 
that it will lose none of its force or truth, at 
this present period, in all northern climates, 
o« any section of the United States, where 
tue horse is employed tor agriculture as well 
aS for pleasure. Far be it from me, how- 
ever, lo d.sparage this noble animal, on the 
contrary, L teelastrong attachment f r him; 
und at the Same time a full couv.ction, that 
che substitution of ihe mule tor the purposes 
beture stated, as extensively as uiay be con- 
sistent with the requisite production of each 
species will have the eflect of restoring the 
horse to the station from which he has been 
degraded, and place him, as in former ages, 
upon a more dignified footing—an object of 
acknowledged \uxury ; and thereby intro- 
duce a mure correct system of breeding and 
management, in- which our. countrymen are 
so generally deficient, consequently more 
pertect aumnals, and such an advance in the 
price of them, that will afford the farmer 
what he is now a stranger to: Such remu- 
veration as will make bis brood mares a 
protitable species of stock. Aid itis obvi- 
ous, that the system will be followed by an 
Luprasvemeut i the bieed of mules, in the 
Sime ratio as the miserable race of scrub 
mares, Which are now cousuming the profits 
of agriculture, shall become extinct. 

It does not appear that the horse was em- 
ployed by the ancients for avy purpose of 
usbandry. ‘The ov aud ass drew the plough 
and the wain, and performed all kinds of 









|ties of that respectable and industrious por- 





drudgery until after the feudal system was 
establ shed in Europe; when the numerous | 
retainers of the feudal lords, who lield their! 
lands by the r.NnuReE of performing knight's | 
serviee, found themselves under-the neces-| 
sity of making the borses they were oblige d| 
to keep, contribute towards their support in: 
the cultivation. From this time, | believe, 
we may date, and to this cause may be at 
tributed the introduction of the horse for the 
purposes of agriculture. Since that per.od, 
the history of Europe is htle else than the) 
annals of war and its preparations 3 and no! 
mater al for that scourge, except the deluded 
human victims, seems more necessary than 
the horse ; accordingly we find, that through- 
out the whole country, from the [hine or) 
the Seine, to beyond the Danube and Vistula, | 
which lias beet the principal arena, the sys. 
tem of agriculture has embraced, extensive. | 
ly, the breeding of horses of different grades 
and forms adapted tothe severaluses in war. 
Indeed whole provinces were appropriated | 
almost exclusively to the rearing those ani- 
tals for disposal to the differe .t ¢ ambatants ; 
and it must be obvious that their general use 
in husbandry, at the same time, would fol- 
low as a necessary consequence. It cannot) 
be expected, therefore, but that the Dutch 
and Germans who have emigrated to our 
country, should bring with them such strong 
predilections for the horse, which have 
continued with twost of their descendants, 
especially in those sections where communi- 











at our birth, and ‘sustains us when born. It is this 
alone of allthe elements around us, that is never found 
anenemy toman. The, body of waters deluge him 
wath raias, oppress him wich hail, and drown him with 
inundations; the ar ru~hes on in storms, prepares the 
empes', 0. tights up the volcano ;_ but th* earth, garitle 
and indulgent, ever subservient to the wants..f man, 
spreads his walks with fl »wers, and his table with 
plenty, re’urns with ijiterest. every good commiited to 

rcire; and though she produces the poisun, she still 
supplies the antidote; though CONSTANTLY TEAZED 
MORE TO FURNISH THE LUXURIES OF MAN THAN HIS 
NECESSITIES, yet, even to the last, she continues her 
kind indulgence, and when life is vver, she piously 
hides his remains in her bosum,”—({Pliny’s Natural 











* “Tt is earth, that, like a,kind mother, receives us 


History, Book ii., Ch. 63.] 











tidn of Gur population have been located. — 
in Great Brituin, to the eauses which have 
produced. the effects described on the con- 
tinent, may be jadded the insular position 
of, the United, Kingdoms, vulnerable from 
numberless and distant , points, the horse 
has been considered, in counection with the 
unconquerable spirit of the nation, as one 
of the most efficient means of repelling in- 
Vasion. A “cireunistanee that would of 
its¢lf be sufficient to account for the over- 
weaning attachment to this animal. But 
identufied, as his services have been for a 
long period, with the convenience, sports, 
and recreations of all ranks and classes, aud 
the science of breeding and training, form- 
ing a characteristic feature, it could not ex- 
cite surprise, if the approach of that terrible 
spectre, famine, should produce little or no 
effect in the reduction of the number, And, 
although some of the most distinguished cha. 
racters in the nation, eminent for their practi- 
cai knowledge inrutaleconomy, have been for 
halfaceutury advocating the substitution of 
the ox for the purposes of agriculture, and 


|demonstrating the feasibility, economy, and 


vast Baving of food, yet itis said the number 
of laboring oxen have lately diminished, and 
horses increased. Five mtLiions of the 
latter are now supposed to subsist in the 
United Kingdom, and two-thirds employed 
in husbandry—cousunirg, at a moderate 
estimate, the product of twenty millions of 
highly cultivated acres! And what is the 
consequence ! Consumption follows so close- 
ly upon supply, that at every season of har. 
vest, let the preceding one be never so abun- 
dant, {ust sailing vessels are found in the 
var‘ous ports with their anchors atrip, to 
convey intelligence of the result to all parts 
of the world where a surplus of bread corn 
is grown—exciting such an interest in our 
own country, that the farmer on the shores 
of Erie and Ontario, and on the banks of 
the Ohio, may. be seen reading bulletins of 
British weather—the rain and sunshine of 
every day in August and the foo following 
months—olten within thirty ‘days after the 
time of their publication in London or Liver. 
pool. Can it be supposed that in a country, 
where an attachment to the horse borders 
so nearly upon infatuation, that the question 
of the utility of the mule as a substitute, 
would beseriously agitated. or engage scarce 
a momentary invegstiation ! 

In no country is the mule better adapted 
to all the purposes of husbandry, for which 
the horse is used, than in every section of 
our own. And it would be highly desira- 
ble to be able to exhibit a calculation of 
the actual saving, in dollars and cents, by 
his employment; but, unfortunately, no 
correct data can be had. And as I consider 
such calculations, unless founded upon ex. 
perimental facts, and those multiplied, 10 be 
as.“ tinkling cymbals,” I shall merely sub- 
mit a desultory betwecn the mule and the 
horse, derived from such-facis as.my own 
experience, and information from authen- 
tic sources, will justify the assumption of, 

From what has been stated respecting 
the longevity of the mule, I think it may 
be fairly assumed that he does not deterio- 
rate more rapidly after twenty years of age 
than the-horse after ten, allowing the same 
extent of ‘work and similar treatment of 
each. The contrast in the mule’s freedom 
from malady or disease, compared with the 
horse, is no less striking. Arthur Young, 
during ‘his:tour in Ireland, was informed 
that a gentleman had lost several -fine 
mules by feeding them on wheat straw ¢ut. 
And I have been informed that a mule dealer 
in the western part. of New-York, attribu- 
ted the loss uf a number of young mules, 


en 


—OMn OF eek eo E> we 8 





4G 


tet DK OO = 


es = SK oe 


Peo Bie 


~- © 


——wr ee ee HHO eK 


@e 6 aA - 


~ 


h 





~ 





ee sg eee 





‘IM @ severe Winler, When his hay was ex- 
hausted,.to feeding, tem exclusively, on cur 
straw aud fadiag corm meal. ta wo oluei 
instance have f ever heard or kuuwn ot a 
mule being atlacked with any disorder or 
complaint except two or three cases, of in- 
flammation ‘of the intestines, caused by 
gross neglect in permitting them to remam 
exposed. to cold and wet, when in a bign 
state of perspiration after severe labor, and 
drinking to excess of cold water. From 
his light frame and more cautious move- 
ments; the mule is less subject to.casual- 
ties than the horse. Ludeed tt is not sm- 
probable, but a farmer may work the same 
team of muies above twenty years, and Le- 
ver be presented with a farrier’s bill, or find 
it mecessary to exercise the art himself. 

Sir Johu Sinclair, in his “ Reporis on 
the Agriculture of Scotland,” remarks, that 
“if the whole period of a horse’s labor be 
fifteen years, the first six may be equal in 
value to that of the remaining oine; there- 
fore a horse of ten years old, after working 
six years, may be worth half his originai 
value.” He estimates the annual decliue of 
a horse to be equal io 50 per cent. on his 
price every six years, and supposes one out 
of twenty-five that are regularly employed 
in agriculture, to die every year: Cuustitu- 
ting a charge of four per cent. per apnum 
for insurance against diseases and acci- 
dents. He considers five acres of land, ot 
medium quality, necessary fur the mainte- 
nance of each horse, and the annual ex- 
pense, including harness, shoeing, farriery, 
Insurance aid decline in value, allowing 
him to cost $200, to exceed that sum abou: 
five per cent., which is the only difference 
between the estimate of this illustrious 
and accurate agriculworist, and that of a 
respectable committee of the Farmers’ So- 
ciety of Barnwell District, South Carolina, 
who, in a report published in the Charles- 
ton Courier, of 23d of February last, state, 
that “the annual expense of keeping a 
horse is equal to his value!” The same 
committee also state, that “at four years 
old, a horse will seldom sell for more than 
the expense of rearing him.” ‘hat “the 
superiority of the mule over the horse, had 
long been appreciated by some of their most 
judicious planters; that two mules could 
be raised at less expense than one horse; 
that a mule is fit for service at an earlier 
age, if of sufficient size— will perform a- 
much labor, and if atrended to when first 
put to work, his gait and habits may be 
formed to suit the taste of the owner.” 
‘I'his report may be considered a most val- 
uable document, emanating, as it does, 
from enlightened practical farmers and 
planters, in a section of our country where 
we may suppose a horse can be maintained 
cheaper than in Maryland, or any State far- 
ther north. 

I am convinced that the small breed of 
mules will consume less in proportion to 
the labor they are capable of performing. 
than the large race, but | shall confine the 
comparison to the latter—those that stand 
from fourteen and a half to he rising of fif- 
teen hands, and equal to any labor that a 
horse is usually put to. From repeated 
experiments, in the course of two winters, 
1 found that three mules of this description. 
that were constantly at work, consumed a-, 
bout the same quantity of hay and only one 
fourth the provender that was given to tivo 
middling sized coach horses, moderately 

‘ worked. And from many years attentive 
observation, I am led to believe that a large 
sized mule will not require more than from| 
three-fifths to two-thirds the food; to keep 
him in good order, that will be necessary, 
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or ad horse perfurming the same extent cf 
iabur. Althvugh a mule wilh work ‘and en- 
dure on such ‘wean and hard fare, that a 
norse would soon give out upon, he-has au 
equal relish for that. which is geod, and. it 
Is strict economy 10 indulge him, tor mo an- 
imal will pay better tor ext*a keep by erira 
work. But.il by hard fare, or hard work, 
he is reduced. to a skeleton, two. or three 
weeks rest and good keeping will put him 
in flesh and high condition ior labor. I 
have witnessed several such examples with 
subjects twenty years old; so much cannoi 
be said of a herse at haif that age. ‘The 
expense of shoeing a mule, the year round, 
dues not amount to mere (han one-third that 
of a horse, his hoofs being harder, mvure 
horny, and so slow in their growth, the 
shoes require no removal, and hold on ull 
worn out; and ihe wear from the lightness 
of the animal, 1s much less. 

In answer to the charge generaily preva- 
lent against the mule, ‘hat he is “ vicicus, 
stubborn and slow,” | can assert, that cut ot 
abuul twenty tat have been employed on 
iny estate at different periods durmg the 
course of thirty years, ad these picked up 
chiefly on a@couut of the r size and spirit, 
wherever they could be fuund, one only had 
any vicious propensities, and those might 
have been subdued by proper management 
when young. I have always found them 
trucr pullers and quicker travellers, with a 
load, than horses. ‘Their vision ard hear- 
ing is much more accurate. I have used 
them in my family carriage, ina gig, ard 
under the saddle, and have never known 
one to start ot, run from any object or noise; 
a fault ia the horse that continually causes 
the maiming and death of numbers of bu. 
man beings. The mule is more steady in 
his draught, and less likely to waste his 
strength, than the horse; hence more suita- 
ble to work with oxen; and as he wali~ 
faster, will habituate them to a quicker 
gait. But for none of the purposes cf agri- 
culture does his superiotify appear more 
‘onspicuous than ploughing among crops; 
his feet being smaller, and follow each othe 
so much more in a line, that he seldom treads 
down the r.dges or crops. . The facility of 
instructing him to cbey implicitly the voice 
of his driver or the ploughman, is astonish- 
ing. The best ploughed tillage land I ever 
saw, I have had performed by two mules 
tandem, without lines or driver. 

There is one plausibleobjection often urged 
against the mule, that “on deep seiis and 
deep roads, his feet being so much smaller 
than those of the horse. sink farther in 3” 
hut it should be considered that he can ex- 
trieate them with as much greater facility. 

Few can be ignorant of the capacity of 
the mule to endure labor in a temperature 
of heat that would be destructive to the 
horse, who have any knowledge of the pre- 
f rence for him merely on that account, in the 
West Indies, and in the Scuthern States. 

It is full time to bring our comparison to 
a close; which I sball do by assuming the 
position, that the farmer who substitutes 
mules for horses, will have this portion of his 
animal labor performed with the expense 
of one spire of grass instead of two; which 
may be equal, so far, to making “two 
spires grow where one grew before.” For 
although a large sized mule will consume 
somewhat more than half the food necessary 
for a horse, as has been observed, yet if we 
take into the account the saving in expense 
of shoeing, farriery, and insurance against 
diseases and accidents, we may safely affirm 
that a clear saving of one half can be fully 
substantiated.’ But in addition to this, the 
mule farmer may calculate, with tolerable 
















certainty,,upon the continuation of his capt- 
tal for thirty years; whereas the horse lar- 
mer, al the expiration of fifteen years, must 
look to his crops, to his acres, oF a Ba 
fur the renewai of his—or, perhaps, what 
lis Worse, be must, commence horse jockey at 
an carly perid.. 

The intense interest with which the pub- 
lic mind, is, at present cccupied on the sub- 
ject of c&nals now in operation and pro- 
gress, encourages me to offer the mule as ap 
important aueiliary in the enconomy of their 
management}; as, L trust, it. will not bede- 
nied, that on the cheapness of transportation, 
on them depends their. utility as_ well as 
profit to the stockholders. The mule seems 
so peculiarly adapted for the labor on ca- 
nals, that compared with the horse, he may 
be considered almost equal toa loccmotiue 
power engine. .Among the advantages we 
have enumerated respecting bis use  hus- 
bandry, the most of which are applicable 
to cunal labor, that of the much greater 
security from diseases and casualties, which 
must necessarily require a great number of 
supernumerary horses, to prevent interrup- 
tion in the line of passage, is not the least 
important; nor is the very tiifling expense 
at which the mule can be supperied during 
the winter n:onths, as he will bear being 
taken off bis feed till the boats.are abeut 
io be launched in the spring, aad ina few 
days can be made fit for cffici.nt duty— 
while a horse will require at least half feed 
if he does ncthing, or must be fed high fer 
sume time betore he can resume the labor 
that will be demanded of him. The same 
advantage may be derived by his employ- 
ment on railways. 

In a communication, published in. the 
Utica Observer, the 16th of May, inst., by 
Henry Seymour, Esq., .one of the canal 
commission-rs of New-York, it is stated that 
a packet-boat on the Erie Canal, requires 
a team of three horses to tow sixteen miles 
—going eghty miles in the twenty-four 
hours, including stoppages and detention of 
locks ; the relays demanding fifteen horses 
for each nautical day. If it takes five days 
for a boat to be towed. from Lake Erie to 
the Hudson, seventy five horses will be re- 
quired. Tam not certain but it may be done 
in alittle less time, but as there must always 
be supernumeraries kept, we shall be within 
bounds toestimate thatnumber. Inthe same 
communication, the expeuse of each horse 
is estimated at ffty cents per day, | pre. 
sume fcr subsistence only, without refer- 
ence to interest or deterioration of capital, 
for the object of the estimate seems merety 
to show a comparison between the packet 
boats and freight beats, on a question of 
profit and lcss; as it is remarked, that 
“many contingent expenses might be added 
to both.” Taking this data, it will cost 
thirty-five dollars per Cay for the horse sub- 
sistence of a ‘single packet boat. The 
freight boats require but two, and allowing 
for the.time occupied in taking in and dis- 
charging their-cargoes, with the other ne- 
cessary detentions, averaging forty miles 
per day—which being double the time of 
the packet boats, although they may net 
require the same rumber of relays, the’ex. 
pense cannot materially differ. From the8e 
premises we may conclude, thar Jor every 
boat navigating the great Erie-Canal, thete 
must be expended three hundred and ffty 
dollars for the subsistence of the Aorses, 
each time they tow her, from the-Lake to 
the Hudson and back. Now, if this can be 
done effectualy by mules: for one half this 
sum, and with an extension of capital free 
lof interest, fifteen years longer than that 
vested in horses, the aggregate of this im- 
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‘the number of boats at the present time 
on thie canal. “But this is out of my pow- 
er;.and I should, perhaps, lead the reader 
nearer the verge eh incredulity, were I 10 of- 
fer my own prediction what that number 
will be thirty years hence, the ordinary pe- 
riod of a mule’s labor, and which will then 
be some years less than a single century 
since the PRIMk MoveR and GuaRDIAN of 
this stupendous undertaking, tie present 
Goveruor of New-York, first saw the light 
of heaven. 

L cannot resist an impulse to exhibit the 
mule in one other point of v.ew. For the 
movemen: of machinery, the employment 
of this animal, when judiciously selected, 
has met with a most decided preferv nce, in 
comparison with the horse, independent of 
the economy in using him. 
consider the rapid, and probably progres- 
sive increase of labor-saving machines, In 
every department where they can be made 
“subservient to the require.vents of societ, 
it is evident that there will be a corres- 
ponding demand for animal power, as well 
as for that more potent, derived from the 
element; and although the latter may »astly 
predominate, yet should the horse be em- 
ployed, and his increase for other purposes 
continue, as it now does, in the ratio of 
population, the number, at no very distant 
period, may become as alarming in ovr 
own, 4s it is at ptesent in our mother coun- 
try. And notwithstanding we may feel se. 
cure, from the extent of our territory and 
extreme diversity of soil and climate, but, 
abcve all, from being in possession of In- 
didn corn—the cotpen Fieece found by 
our “pilgrim fathers,” when they first 
landed on these shores; yet such peculiar 
advantages may not insure us against the 
visitations of one of the most distressing 
calamities that a feeling community can 
possibly be subjected to. 

Brighton, Mass, May 27, 1825 
ERSTE IAS IS AE A POS I cE 


NOTICE TO CONTRACTORS FOR EXCAVA- 
TION AND EMBANKMENT. 


Proposals will be received at the Office of the 
Munroe Raiiroad Company, Macon, Geo., beiween 
e 19th and 21st of May next, for Excavating and 
mbanking the whole of the Railroad from Macon to 
Forsyth, a «istance of 25 miles, embracing much 
heavy graduation. 
For further information, apply to 
DANIEL GRIFFIN, 
Resident Engineer. 
J. EDGAR THOMSON, 
C. Engineer. 
Maeon, March 28th, 1836. 11—5t 








ALBANY EAGLE AIR FURNACE AND 
MACHINE SHOP. 

WILLIAM V. MANY manufactures to order, 
IRON CASTINGS for Gearing Mills and Factories of 
ie ae 

ALSO—Steam Engines and Railroad castings of 
every description. 

The collection of Patterns for Machinery, is not 
equalled in the United States. 9-ly 


ARCHIMEDES WORKS. 
(100 North Mvor st. N+.) 

Sew York, Febrnary 12th, 1836 
The undersigned begs Jeave to inform the proprie- 
tors of Railroads that they are. prepar:d to furnish all 
_kinds of Machinery for Railroads, Locomotive En- 
gines of any.size, Car Wheels, such as are now in sue- 
cessful operation on the Camd-nand = mboy Railroad, 
none of which have failed-—Castings of all kinds, 
Wheels; Axles, and Boxes, furnish d at shortest no 

tice, H. R, DUNHAM & CO. 

4—ytf 


SMITH & VALENTINE, 


STEREOTYPE FOUNDERS, 


* Ate prepareil to execute orders in their line, 
at 212 (érand street, New-York” 











mense saving will appear by ascertaining] 


And if wel! 


“TO BRIDGE “BUILDERS. 

: Sealed Proposals will be received, until the 15th of 
April, for findiag materials and buildiag the oper 
structure of a bridge, over Harlem Creek and flats, 
on the.New York and Harlem Rail:oad. 

Said B.idge to be on the late improvement of Mr. 
Town, 24 feet wid« in the clear, and 66v t'-«t long be- 
tween the abuim nts, to be support d by three pi rs 
of masonry. ‘lhe bridge to be completed by the ist 
of Nov. ensuing. (Comm nications may be addr: ssed 
‘to the «ndersigned, at his office, No. 9 Chambers 
street, where plans and specifications may be seen. 

JOHN EWEN, Jr. 

Engineer of the New Ycrk and Harlem “eet 

; ¥-tid5a 





TO CONTRACTORS. 

NOTICE is hereby given to all persons who may 
feel dispused to take Cuntracis on the illinois and 
|Michigan Canal, that the Board of Commissioners 
hav« determined to commence that work as early in 
the spring as cireumstances will permit. ‘The Kn- 
‘ginecrs will commence the'r surveys about the 1th 
\of March, and will have several Sections ready for 





jcontract by the firstof May. itis the:eio.e «xpected 
, that definite p oposuls will be received frum that date 
‘to the first: f June. lithe mean time the Board in- 
iviie an early inspection of that part of the route to 
‘Chicago, aud wall aifurd any information that may 
be requir d of th m. 

All communications will be addressed to “The 
'Board of Commissioners of the lilinvis and Michi- 
‘gan Canal, at Chicago.” 

By order of the Board. 
JOEL MANNING, Secretary. 
January 20, 1836. 8-6t 


AMES’ CELEBRATED SHOVELS, 
SPADES, &c. 
300 dozens Ames’ superior back-strap Shovels 
150 do do do plain du 
150° do do do __cast steel Shovels& Spades 
150 do dv Gold-mining Shovels 
100 dv ~—s dv_—s plated Spades 
50 do do sucket Shovels and Spades. 
Together with Pick Axes, Churn Drills, and Crow 
Bars (steel point-d), manutactured from Salisbury re- 
fined Jrou—tor sal+ by th: manufacturing agents, 
WitHERELL, AMES & CO 
No. 2 Liberty street, New-York. 
BACKUS, AMES & Co. 
No. 8 State street, Albany. 


N. B.— ‘]so furnished to order, Shapes of evi ry de- 
scription, made frum Salisbury refined Iron. 4—ytf 


PATENT RAILROAD, SHIP AND 
BOAT SPIKES. 

rz Tne Ti -y lrounan! Nail Factory keeps constantly 
for sule a very extensive a sontment« f Wr ught Sp kes 
and Nails. fro 8to 10 mches, manufaciured by te sub 
scriber’s Patent Mact mery, which after five years suc- 
cessful operation, ard now almost universal use in the 
United States, (as well as England, where the subseriber 
obtained a patent,) are found superior to «ny ever offered 
in market. 

Ka:lroad Companies may he supplied with Spikes hav- 
ing countersink heads suitable to the ho!es m iron rai!s. 
to any amount and ons ort notice. Almost all the Rail- 
roads now in progress in the United States are fastened 
with Spikes mace at the abeve named lactory—for whith 
purpyse they are ‘ound invatuebl>, as their adhesion is 
more than double any common spikes made b 








the ham. 
mer- 
$F Allorders cirected to the Agent, Troy, N.Y., will 
be punctually atiended to. 
HENRY BURDEN, Agent. 


Troy, N. Y.. July, 1831. 

3-3 Spikes are kept forsate, ot factory prices, by I. & 
J sownsen!, Albany, andthe principal Iron Merchants 
in Albany and Troy; J. 1. Brower, 222 Water street, New- 
York; A. M. Jones, Philadeli hia; T, Janviers, Balti- 
more ; Degrand & Smith, Boston. 

P. S—Railroad Companies would do weil to forward 
their orders as early as practicable, as the subscriber is 
desirous of extending the manufacturing so as to Keep pace 
with tne daily increasmg demand for his Spikes. 

1J23am H. BURDEN. 


RAILROAD CAR WHEELS AND 
BOXES, AND OTHER RAILROAD 
CASTINGS. 

1 Alen, AXLES furnished and fitted to wheeis com 
plete at the Je®e-son tov'on and Wool Machine Factory 
and Foundry Paterson, N. J. A!l orders a:idressed to the 
subscribers at Paterson. or 60 Wall street, New-York, 

will he prompt vat nled to, 

Also, © \R SPRINGS, 

Also, Flange ‘lires turned complete. 

Js ROG KS, KETCHIM. & GROSVENOR. 


STEPHENSON, 
Builder of a superior style of Passenger Curs for Rail- 








road, 
No. 264 Elizabeth s:-eet, near Bleecker street, 


New-York. 
ig RAILROAD COMPANIES would do well to ex- 
amine these Cars; a enecimen of which may be seen o1 


| RAILROAD JOURNAL. 











that pert ef the New. York and Harlam Railroad now in 
operatien. J2tef 






ANUFACTURING 
COMPANY, incorporated by the State of Delaware, 
with a capi.al of 200,000 aré prepared fo ex- 
ecute ‘athe first style and on liberal terms, at their 
extensive Finishing Shops and Foundries for Brass 
and Irun, situated in the town of Newcasile, Delaware, 
all orders fur LOCOMOTIVE and other Steam En- 
gines, and for CASTINGS of every description ‘im 
Brass or iron. RAILROAD WORK of all kinds 
finished in the best manner, and at the shortest nu- 


lice. 
, Orders to be addressed to 
Mn. EDWARD A. G. YOUNG, 
Supe: intendent, at Neweastle, Delaware. 
feb 2u-—yif 





PROPOSALS 
FOR THE-REPUBLICATION OF THE 
REPORTS OF THE BALTIMORE AND OHIO 
RAILROAD COMPANY ; 

Condensed so as to include, together with other 
matter added th r: to, all thatis known at the present 
day of the location and the application ef Motive 
Power and Machinery thereupon, accompanied with 
explanatury drawings. ‘ihe whole being intended to 
serve as a Manuul uf the Railroad Sytem, fur the use 
of Civil Engineers, tv which is piefixed a histury of 
the Baitimore and Ohio Railroad Company. 

The work, whose repo ts it is thus intended to re- 
publish, was the firstof any extent commenced in this 
country fur the purposes of general transportation; 
and its ee*ly history is but a series of experiments, 
costly ‘o the .ompany which had it in charge, but 
fuinish.ys, .csulis of the greatest value and impuriance 
to others. The cha:acter of the cvuntry through 
which the rvad pessed, invulved every species ot ex- 
cavation; and in the cunstruction of the Railway, al- 
most every mode was successively tiied fur the pur- 
pose of ascertaining the best While portions of the 
road were straight, others were of the smallest ad- 
missable curvature, and the locomotive puwer em- 

loyed had to be such, therefore, as was suitable to 

th cases. ‘his led tu a series of experiments in 
this depariment of the Railroad System, which has 
resulied in the production of Engines preferable to 
any in use elsewhere—equal in speed to the best 
imported, and far superivr m efficient power, From 
all these circumstances, the reports of the Bal:imore 
and Ohio Rail-oad, fiom its commencement to the 
present day, have beeu sought fur by Civil Engineers 
for the sake of the knowledge which they cuntain, 
and the frequent d mand for them has suggested to the 
subscriber their republication,w th such additional mat- 
ter as shall constitute a Manual of the Rail.vad Sys- 
in the present state of knuwiledge on the subject. 

The reports a:e now difficultio be procured, and 
but f w compl te sets are kniwn to be in existence. 
While th» piopused repubiication will therefore be 
of use to the profession of Civil Engineering, it will 
be th: means alsvof preserving the recurds of a work 
wh» se importance aud value are now universally ap- 
preciaied. ‘Lhe wo.k will be divided into five parts. 

l. History of the Baltumure and Ohio Railroad 
Company. 

II. The ! cation of Railroads, including the princi- 
ples of reconnoissances. general instrumen- 
tal surveys, and loca:ion for construction, 

III. The construction of Railroads, including the ex- 
cavation and masonry ad the construction of 
the Railway on the graduated surface, turn- 
outs, weighing, &c. 

IV. The moiive power including engines, cars, 
waguis, &c. 

V. Forms of contracts for every species of work 
which has to be performed im the constructiun 
of a Railroad. 

XP As it is not practicable to ascertain what sized 
volume or volumes the contemplaied work wiil make, 
the price cannot be fixed, but Kailroad Companies and 
individuals who may subscribe for it, may rest assur- 
ed, that it will be made as reasonable as the nature of 
it will permit Orders directed to 

F. LUCAS, Jr. Publisher, 

Jan., 1836. * No. 133 Market street, Baltimore. 


RAILWAY IRON. 
95 tons of 1 inch by 4 mel., Fat Bars in lengths 
200 





do. 14 ds. 4 do. | of 1410 15 feet, counter 

40 dv 14 do. # do. | sunk holes, ends cut at 

800 do. 2 do. 4# do. | an angle of 45 degrees, 
800 do. 2¢ dv. # do, | with splicing plates and 


svon expected, nails tu suit, 

250 do. of » Rails of 36 ibs. per yard, with the 

requisite chairs, keys and pins. . f 

rought fron Rims of 30, 33, and 36 inches diame 
ter for Wheels of Railway Cars, and of 60 inches di- 
ameter for Locomotive ‘\ heels. 

axles of 2g. cf <f,., 34 S$and 3$inches in diameter, 
ew Railway Cars ¢ nd Locomotives. of patent iron. 

The above will b+ soli free of duty, to State Govern- 
ments an Incorporated Governments, and the drawback 
taken in part payment. A. & G. RALSTON, 

9 South Front street, Philadelphia. 

Models and samples of all the different kinds of Rails, 
Chaira. Pins, Wedges, Spikes, and Splici: g Plates, in use 
both in this eountry and Great Britain, will be exhibited to 
those disposed to examine them. 4—d7 lmeowr 





; 
f 


